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te = ae | This Servomechanism Cannot Hunt 


7 lite ieee ten 
~ 


OK 


ys By use of a very sensitive error- 


sensing device and an electrical 


tudes of all errors are kept within 
narrow limits and the tendency to 


—— 
| 


circuit arrangement which brings 
the servomotor to rest as the 


overshoot is avoided. There are 
other novel details in this device, 
whose development is described. 


error reaches zero, the ampli- 


Coordinated Design of Electrical Appliances 


Coordinating the characteristics 
of appearance design involves 
several factors that add up to an 
immediate identity of a family of 


products, including coordination 
of dimensions, repeated motifs in 
hardware and trim, and the same 
general character of contour. 


Design Stresses for Beryllium Copper Parts 


PUYSICAL PROPERT‘ES 


For springs and similar mechan- 
ical parts there are three alloys 
available, two of high strength 
and one of high conductivity, 
which by cold work during proc- 


essing and subsequent heat- 
treatment can be made to yield 
high physical properties. Electri- 
cal conductivity can be increased 
by about 50 per cent. 


Hermetic Motors Must Be Good 


Because they have to perform 
reliably with no lubrication, ad- 
justment or servicing except what 
the designer puts into the initial 
assembly. Special insulation to 


withstand action of refrigerants: 
and special provisions for heat 
transfer from copper and iron to 
the refrigerant must be built-in. 
Special protection needed too. 


Designing a Corn Popper and Vendor 


Here is an example of designed- 
in sequential performance con- 
trolled by an unusual combination 
of electrical components. These 
include a special motor, heaters, 


thermostats, relays, switches and 
safeguard devices, all interest- 
ingly described. Lighting and de- 
odorizing ventilation complete 
this unusual product design. 


For Complete Contents See Page 5 
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Nhire there ts Horsepower 


There is Wire 


Man has always wanted news—and felt a frantic urge 
to “get the message through.” There were shouters on 
the hilltops—a runner to announce the Persian loss of 
Marathon. Then horses sped the mails; but they were 
yet too slow—too slow for instance to prevent a battle 
after the peace was signed. 

The telephone was a novelty in 1902—when Belden 
Manufacturing Company was founded. The story of 
instantaneous communications reads on from there. 

Words have conquered space and time — because the 
products of the wiremakers have harnessed horsepower. 


\> 


‘Belden 


f 
| WIREMAKER 
FOR INDUSTRY 
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¢ COBEAN’S idea of friction is a battle between the sexes. 
But if you are a manufacturer, your idea of friction is certainly the 


battle between moving parts. 


: 
: 
f 


Here is where ball bearings fit into your picture . . . They operate 
with less friction, therefore permit higher speeds, mean 
faster production—lower costs. Let New Departure, world’s 
largest maker of ball bearings, help you bring down pro- 
duction costs. Write for technical literature. 


@ A native of Gettysburg, 
Pennsylvania, Sam Cobean 
edited the comic magazine 
at the University of Okla- 
homa, as a preliminary to 
becoming a contributor of 
droll, amusing cartoons to 
national magazines. | 


Nothing Rolls Like a Ball 


NEW DEPARTURE 


BALL BEARINGS 


. NEW DEPARTURE °* Division of GENERAL MOTORS CORPORATION «¢ BRISTOL, CONNECTICUT © BRANCHES IN ALL PRINCIPAL CITIES | 
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A Motor Design 


No matter what your product, you have special 
operating requirements and conditions that are 
peculiar to your product, as well as many which 
are common to similar devices. The motor that 
operates successfully on your device must, there- 
fore, be carefully selected to meet the needs of 
your product. 


A Complete Selection 


Bodine makes such a wide selection of types and 
sizes of motors that you can easily select the right 
motor for your needs. Over 3000 standard sizes 
and specifications are available, each motor care- 
fully constructed to meet high standards. Motors 
are available with or without speed reducers. Metinnel Time 


and nal Corpo- 
ond Wad Timer. 


Careful Workmanship Radine water 


S . . 1 . 
Bodine motors and speed-reducer motors are eas 
precision devices, engineered to the requirements Timing devices of all sorts call for extreme 


of exacting product designers. Over 40 years of accuracy in construction, and rely upon depend- 
able motor power for continued accurate oper- 


application to all types of motor-driven devices ation. National Time and Signal Corporation of 
has proven their reliability. If you have a design Detroit uses Bodine speed-reducer motors in many 
problem involving fractional horsepower motor such applications, for welding timers, program 
drive, ask Bodine engineers for their suggestions. clocks, scoreboard controls, sequence controls, 


Bodi . W > and many other devices where time must be con- 
eae oe aus ny, 2256 West Ohio Street, trolled accurately and without failure. 
ago 12, Illinois. 


BODINE wccsirower mc 
HORSEPOWER MOTORS 
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mally adjusted, sealed-in control element. 
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device for control applications. 
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NEW! 


“Insto-Start” Over-End Tension 


SPEEDS Drawing wire over the end of the 


supply spool instead of from an un- 


rolling supply overcomes the prob- 
lem of spool inertia at the start of 
winding. 

With the “Insto-Start” Over-End 
Tension, winding starts at top speed. 
The operator doesn’t have to “‘coax”’ 
the spindle ...and moves to the 
next spindle without delay. 

Unlike existing types of Over-End 
Tensions, control of the wire on the 
“Insto-Start”’ is maintained by a 
compensator. The retention of this 
time-proven principle assures the 
production of tightly wound, uni- 
form coils. Compensator control is 
calibrated to permit recording of 
settings, which speeds up adjust- 
ments for different wire sizes. 

Guards control the “balloon” of 
the wire coming off the spool. 

The “Insto-Start” Over-End 
Tension accommodates wire sizes 
from No. 47 to No. 23 AWG. It was 
designed primarily for the No. 102 
Universal Machine but is adaptable 
to other makes as well. 

For further information write 
Universal Winding Company, De- 
partment M, P. O. Box 1605, 
Providence 1, R. I. 


FOR WINDING COILS IN QUANTITY 
ACCURATELY ... AUTOMATICALLY 
USE UNIVERSAL WINDING MACHINES 
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ISOLATION 


,» rom extraneous radio interference... 
for test rooms in laboratory or factory 


LY 


Curve A— Heavy-duty filters; dotted line indicates attenvation beyond 
range of available measuring equipment. 

Curve B— Medium-duty filters. 

Installed where the electric power service passes 
through the screen, these Filterettes provide high 
attenuation from 150 ke to 400 mc, thus permit- 
ting operation of sensitive high-frequency test 
apparatus in close proximity to electric production 
equipment, welding generators, repulsion motors, 
and high-frequency induction heating equipment. 






SPECIFICATIONS 


Mechanical design and assembly conform to 
practical electrical installation requirements. 
Outer housings are of welded steel; knockouts 
at each end accommodate electrical con- 
duits: heavy, threaded studs facilitate at- 
tachment of cable lugs. 











{ 





No. 1179-A 500 .2 volts 0.15 to 400 
a-c/d-c per circuit megacycles 


Two Wire 


500 0.15 to 400 
a-c/d-c megacycles 





110/220 a-c 0.15 to 20 
[ne tiar | 20 | Sooae | percrest | mapocyder_| 7 Me 











oe 
Sercen Booth Keen 


These units employ non-inductive, mineral-oil 
impregnated capacitors; the inductors, of large 
cross-section, have low series resistance, hence 
voltage drop is negligible. Overload ratings are: 
150% of ampere rating for one hour; 200% of volt- 
age rating for one minute. Since the filters have 
no saturable characteristics, performance is uni- 
form for all loads up to maximum.ratings. 


HEAVY DUTY FILTERS 


MEDIUM DUTY FILTERS (Two Wire) 
110/220 a-e 0.15 to 20 
[3 [Soo |percra | meg | 17% | 

















ial any speed... 


At the twist of a dial, the new Tri-Clad Type ACA induction 
motor will operate at any speed over a 3 to 1 range! What’s 
more, it will do it while running on alternating current — 
without any converting equipment or mechanical devices 
whatsoever. It changes speed quickly and smoothly. In fact, 
wherever an adjustable-speed drive will improve quality or 
quantity of output, the Tri-Clad Type ACA induction motor 


may be a simple, economical solution. 
y 


The list of applications to your right is only a glimpse at the 
hundreds of potential uses where this new Tri-Clad adjust- 
able-speed motor might well be considered. Its simplicity 
and ease of Installation make it an easy motor to fit to the job. 
Standardized NEMA dimensions are used so there are no 
new mounting problems. Its overall length is only slightly 
more than a constant-speed motor of comparable rating. And 
for the work it does, the Type ACA is one of the lightest 
motors in its field. 


There are few limitations on your choice of location for this 
Tri-Clad motor, at the present offered in dripproof construc- 
tion. Famous Tri-Clad construction gives it a sturdy frame 
for extra protection against physical damage; improved 
winding insulation for extra protection against electrical 
breakdown; and rigid bearing mountings with easy-to-lubri- 
cate bearings for extra protection against operating wear- 
and-tear. For remote control, a flexible cable or pilot motor 
is available. For more information, write today for Bul- 
letin GEA-4883. Apparatus Department, General Electric 
Company, Schenectady 5, N. Y 


GENERAL ( ELECTRIC 
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THE NEW | A-C MOTOR 


y SLT eB e- 





TYPE ACA 3 to 200 hp; 220, 
440, 550 volts constant torque 


HERE’S WHERE TO USE IT! 


Textile Food Paper Metal-wcrking 


Slashers Ovens, dryers Winding machines Drawbenches 
Knitting machines Mixing machines Slitters Lathes 
Individual finishing Labeling machines Supercalenders Stamping presses 
machines Grinders Coating machines Milling machines 
Spinning frames Centrifugal machines Waxing machines Grinders 
Weaving machines Conveyors Embossers 
Printing machines Shaker Screens Other converting Mining 
Pumps machinery Mill feeder drives 
Chemical Stock preparation Crusher feeder drives 
Shakers Printing machinery Sinter conveyors 
Grinders Job presses Conveyors Other conveyors 
Pulverizers Coating machines 
Mixers Trimming machines 29 > ee ee Oe ee ee oo eee 
Liquid pumps Stitching machines 


Solids pumps Rotary web presses GENERAL ELECTRIC COMPANY, Section E750-293 


Apparatus Department, Schenectady 5, N. Y. 


Please send me Bulletin GEA-4883 which describes the 
new Tri-Clad Type ACA motor: 


i 
— ee 
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This Ace of Books 


eelieetieetaetiantoatentiontententontantantestentententtatend cf 


on Vibrator Problems 


now makes Three of a Kind! 


eee Sn 


First it was the Resistance Welding Data Book, then the Electrical 
Contacts Data Book, now the comprehensive, new Vibrator Data 
Book. Each is the product of years of Mallory research... each 
is unique in its field. 


If your engineers design or use vibrator power supplies, this latest 
volume is a “must” for your library. Here are all the fundamentals 
they need to know . . . all the discoveries that 16 years of intensive 
experience and research have brought to light ... all the ‘“‘do’s” 
and “‘don’ts” of a highly complicated and specialized field. 


Put this ace of books to work before the first edition runs out. 

The price is only $1.00. Free to recognized engineers and teachers 

when requested on your letterhead. 

m MORE MALLORY VIBRATORS ARE IN USE TODAY 
THAN ALL OTHER MAKES COMBINED 


LIST OF CONTENTS 


Basic Vibrator Structures 

Mallory Standard Vibrators 
Preliminary Design Considerations 
The Choice of a Vibrator 


Basic Power Transformer 
Characteristics 


Tables, Charts, Graphs and 
Formulas 


Development of Basic Transformer 
Formula with Design Examples 


Timing Capacitor Considerations 


Vibrator Power Supply Construction 
and Interference Elimination 


Vibrator Power Supply Circuits 


Inspection of Vibrators 


MALLORY visrarors 


AND VIBRATOR POWER SUPPLIES 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


ELECTRICAL MANUFACTURING 













































Schematic diagram of Geiger- 
Miller Counter—a relay so 


SEAL-OFF STEM sensitive it can be tripped by 


a single electron. 


CONDENSER 


— 





RESISTOR 


HIGH VOLTAGE 


SOURCE |-+ +—SHELL AND CATHODE 


GROUND 


MICA WINDOW 


HITT 


SE 
RADIOACTIVE SPECIMEN 


To control radioactivity 
it must first be measured 








In the past few years marked progress has been made in the 
constructive use of ionizing radiation, both in research labora- 
tories and in manufacturing processes. But there’s no room 
for guesswork ... the scientist must know. Hence, among his 
most important new tools are the instruments devised for the 
routine measurements of radioactivity. 





Characteristic of the construction of such sensitive and pre 
cise instruments as the Geiger-Muller and the proportional 





counters, as produced by the Radiation Counter Laboratories, 
Inc., of Chicago, is the extensive use of brass. The reasons are 
threefold: 

Brass has a very low content of radioactive material. It does 
not, as do some metals, prevent neutrons from getting into the 
inner volume of the counter. It is virtually unaffected by 
boron trifluoride, neon, argon, or other counter gases. 

Other reasons are well known to every user of the yellow 
metal ...it machines, forms and fabricates readily. It resists 
corrosion, is economical to use. Through The American Brass 
Company and its distributors, brass and other copper alloys 
are available in a variety of readily usable commercial forms. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 





. This Pressure Seal Mica Window Counter, de- 

é \N signed for detecting radioactive isotopes, is 
ANACONDA extensively used in following the movement 
fe of radioactive material through the human 
body, as well as through the cellular struc- 
COPPER & COPPER ALLOYS ture of plants. The mica window, shown in 
the schematic diagram, and through which 

the radiations pass, is only .0002” thick. Ma- 

chined components, shown above in slightly 

less than actual size, are made of Anaconda 
Free Cutting Yellow Brass-271. 


tou Pale OFF, 








from mine to consumer 


































Aion 6 aosedle 








The brass mill products we’re now making have never 
been excelled in quality, uniformity or dependability. 
And that’s the way it should be... for we’ve been in 
this business more than 125 years, and in all that time 
we’ve never hesitated to discard an alloy or method 
for something that proved to be better. 

Maybe that’s why we supply more copper, brass 
and bronze in more shapes and to more people than 
anyone else in the industry. 

Over the years we’ve helped hundreds of manufac- 
turers in designing or producing a better, more serv- 
iceable product. In many instances fabricating costs 
have been held down by supplying metal exactly 
suited to the job. Or by supplying an ‘“‘almost- finished” 
mill product in the form of an extruded or drawn 
shape—or a die pressed forging. 

You’re welcome to the benefits of our long experi- 
ence in making copper and copper base alloys. 
Feel free to call on us. 


47122 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


Copper & Copper Alleys 












For a host of domestic and 
industrial applications 


new Yerpm motor by felechton 





Here’s a brand-new Telechron synchronous electric motor 
that will find many important uses—an accurate, long-life motor 
with a terminal-shaft speed of , rpm. 


This latest Telechron model was developed especially for 
use in domestic oil-burner controls, in commercial stokers and 
oil burners, in delayed-action relays in industrial control mech- 
anisms. It is readily adaptable to many timing, switching, record. 
ing and control equipment. 


Like all Telechron motors, the new 1, rpm model is self- 
starting and reaches synchronous speed almost instantly. Its 
conservative torque rating insures dependable operation. Since 
it operates in perfect synchronism with all commercial frequen- 
cies, it can’t run faster or slower. Precision engineering and 
building, coupled with Telechron’s exclusive oiling system, assure 
years of trouble-free service. 


For over 25 years, Telechron has been the largest producer 
of synchronous electric motors. Every one is Underwriters 
Laboratories approved. That’s your assurance of accurate ser- 
vice, low-cost maintenance. Why not let Telechron application 
engineers answer your timing questionsP Address Motor 
Advisory Service, Dept. H, Telechron Inc., Ashland, Mass. 
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The first and favorite synchronous timing electric motor 


eee nian: 


SYNCHRONOUS MOTORS 
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ualiti¢s do vou nged 


« COMPANY 


YOU CAN HANDLE 


WITH 


U-S‘S AMPYROL 


You can crowd more wir- 
ing into less space because 
of the high dielectric 
strength of Ampyrol and its 
resistance to heat. 


You can install wiring in 
damp locations where mold 
would quickly destroy other 


insulations. 


You can often rewire 
buildings without tear- 
ing up the conduit be- 
cause of the increase in 
current carrying capac- 
ity. per square inch of 
conduit area. 


You can be sure ma- 
chinery wiring will not 
be damaged by cutting 
oils, lube oils, grease 
and coolants. 


You can wire outdoor signs 
without fear of damage from 
weather and direct sunlight 


wik 


12 Permanent Colors. Ampyrol comes in vivid colors 
that are solid all the way through the insulation. 
There is no danger of lost circuit identification be- 
cause colors do not fade or wear off. 


Railway signal relay house. For applications like 
this, where large quantities of wiring must be 
crowded into small space, where temperatures are 
high, and positive identification of circuits is neces- 
sary, U-S:S Ampyrol is a good selection. 


ELECTRICAL MANUFACTURING 
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in wire and cable 


FLAME RESISTANCE ? 
BETTE 
FLEXIBILITY AND 


F all the electric wire and cable manufactured 

by American Steel & Wire Company, U-S-S 
Ampyrol is probably the most versatile. It can be 
used for hundreds of applications including elec- 
tronic devices, building wiring, switchboards, 
motor leads and shipboard wiring. 

U-S-S Ampyrol insulation is a thermoplastic 
resin compound which is chemically inert. It is 
unaffected by acids, alkalis, oil, moisture, grease and 
many common solvents. It will withstand ozone, 


oxygen and direct sunlight. Ampyrol does not sup- 


American Steel & Wire Company 
Cleveland, Chicago & New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 





SE OF WORKING ? 
E SELECTION OF COLORS ? 


U-S-S Ampyrol has tiem 


port combustion. It has excellent aging qualities 
and remains flexible without cracking. 

The chief difference between Ampyrol and other 
polyvinyl chloride insulations is in the method of 
manufacture. American Steel & Wire Company has 
developed special processes which assure better 
control at the mill. The resulting product is uni- 
formly high in quality and physical characteristics. 

If you have a difficult wiring job, find out about 
U-S:S Ampyrol. Write for complete information 


on types and sizes available. 


Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors rida 


United States Steel Export Company, New York 


STATES 


UNITED 





Sedat tie ii 
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8 GOOD REASONS WHY!! 


... Wire insulated with GEON for manufacturing, 
domestic, industrial, and utilities wiring... 


x 
x 


Excellent electrical properties 

Thin coating of insulation 

More conductors in a given space 

Ease of handling * 
Easy stripping 

Light weight * 


Resistance to ozone, wear, sunlight, 
water, chemicals, and most other “ 
normally destructive factors 


14 colors including NEMA x 
standards 
Be sure to specify wire or cable in- 
sulated with GEON in order to get 
. all these advantages. Or, for informa- 
* tion regarding special applications 
please write Department I-3, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. In 
Canada: Kitchener, Ontario. 


“—o 
* @. 6. coooricn Cve™ 


& 
B. F. Goodrich Chemical Company ... «.'.2.:2. {00.0 


GEON polyviny! materials e HYCAR American rubber « KRISTON thermosetting resins * GOOD-RITE chemicals 
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of VEEDER-ROOT COUNTROL 


ay 


VANTAGE-POINTS 


c 


with High Speed Predetermining Counters 


@ Counter is easily pre-set to the proper 


number of strokes, turns, pieces, or 
other production units required. 
Just set the small, bright-metal wheels 
by hand. 


When run is completed and the count- 
ing wheels read > e same as the pre-set 
wheels, counter signals the machine- 
Operator or actuates a mechanism to 
stop the machine. 


No waste in surplus. And no cost-loss 
in setting job up again to make up 
for short run. 


Counter is easy to install and connect. 


This High Speed Predetermining. 
Counter is one of innumerable types 
of Veeder-Root Devices which “Count 
Everything on Earth.” You can count 
on us to help you with any counting 
problem. Write. , 





DIVCO improves 






ieee §poroduction set up 
am with LAKE ERIE Hydraulic Press 
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The new automatic and semi-automatic hydraulic presses manu- 
3 factured by Lake Erie are designed to provide metal working 
plants with production machinery that will (1) increase plant 
output (2) improve product quality and (3) decrease manufac- 
turing costs. The ability of these new, fast presses to accomplish 
this is being demonstrated every day in leading: automotive, 


farm machinery, home appliance and other metal working plants, 











5 Lake Erie’s complete line of hydraulic presses includes models 
~ for every manufacturing need. O engineering staff will be 
* glad to provide detailed specifications and assistance in the 
- - 
F selection and application of presses to meet your specific needs 
« al at 
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LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


* 


General Offices and Plant: COMPLETED side pa 
Panels ang nels 


and fend. < 
878 Woodward Avenue, Buffalo 17, New York ether body parts ES a vnits. Both right ong | ‘ 
rmed On the Ll ert 
ake Erie Pr 
ess. 


OFFICES IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 


LEADING MANUFACTURER OF HYDRAULIC PRESSES—ALL SIZES AND TYPES — METAL WORKING...PLASTICS MOLDING 
FORGING...METAL EXTRUSION... PROCESSING...RUBBER VULCANIZING...STEREOTYPING...SPECIAL PURPOSE 
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@ RECENTLY installed 800-ton 
semi-automatic, push button 
operated Lake Erie Hydraulic 
Press in place in the Divco 
Corporation plant in Detroit. 
This press is a four column, 
self-contained, double action 
unit with clamping and draw 
platens. The platens measure 
160” left to right, distance 
front to back between columns 
is 94” and stroke is 52”. 





Inco Nickel Alloys help 
this new robot pilot “see” and correct 
tiny deviations from course 


Piunging through rough seas... with no hand at its helm... 
a ship equipped with a Kirsten Photo-Electric Pilot clings to 
its course with uncanny accuracy. 

This robot, manufactured by the Marine Division of the 
Kirsten Pipe Company, Seattle 9, Washington, gets its initial 
signal from an electric eye in the compass binnacle. 

The slightest deviation of the compass increases or decreases 
the intensity of a beam of light. This energizes a power unit 
which, in turn, operates the steering mechanism. 

In designing their power unit, Kirsten ran into trouble with 
the solenoid shaft. 

This vital part had to be non-magnetic, strong, and able to 
take a high polish to cut down friction between the shaft and 
the steel clutch. It had to be easy to machine and capable of Section of Kirsten Photo-Electric binnacle. The 


compass assembly rotates on hard, corrosion-resis- 


resisting corrosive marine atmospheres. tant "K" Monel ball bearings. Robot pilots such 
as these are used today on commercial and plea- 


After experimenting with many metals, Kirsten engineers sure anal ap bo 100 78. ta Tonge. 
finally found the one with all the properties required. Its 
name? “KR’’* Monel. 

Also, when perfecting their binnacle unit, these men chose 
another Inco Nickel Alloy ...“K’’* Monel. Ball bearings of 
this strong, extra-hard, corrosion-resistant metal enable the 
binnacle assembly to move freely and easily ... despite constant 
wear, damp sea air, and changing temperatures. 

Find out where and how one or more of the family of INco 
Nickel Alloys can help you solve metal-selection problems. Put 
these alloys at the tep of the list when you're searching for 
metals with a hard-to-find combination of properties. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


EMBLEM OF SERVICE 
Power unit of Kirsten Photo-Electric pilot. Arrow 
MONEL* + “K’’* MONEL © ““S’* MONEL © “R''* MONEL » “KR'? MONEL shows ""KR” Monel solenoid shaft which engages 


the clutch mechanism. 
INCONEL® © WICKEL © “‘L’’* WICKEL © “‘2Z"'* WICKEL ‘Reg. U.S. Pat. Off. Tea0t snes 
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VITREOUS ENAMEL COVERING Special Ohmite vitreous 


enamel holds the winding rigidly in place and protects it from 








mechanical damage. Q 
a4 
STRONG CERAMIC CORE Provides a strong base for the ce 
winding, unaffected by cold, heat, fumes, or high humidity. af 
s 
3 EVEN, UNIFORM WINDING The unsurpassed uniformity of me 
the resistance winding prevents “hot spots” and resultant failures. P | 
“a 
TINNED COPPER TERMINALS Terminal lugs are tin-dipped 5 
for ease in soldering. The resistance wire is both mechanically locked i 





and brazed to the terminal lugs, assuring a perfect electrical connection. 


RESILIENT MOUNTING BRACKETS Mounting brackets 


hold the resistor firmly yet resiliently in place. They are simple to mount 
and can be easily removed by a slight upward pressure at the base. 


RATING CLEARLY INDICATED On each resistor the resist- 


ance value and rating are clearly marked for easy identification. 


OHMITE MANUFACTURING COMPANY — 4805 Flournoy St., Chicago 44, U.S.A. 


— a. 
FIT YOUR APPLIANCE 


eshing the right type of “power” with the right 

kind of motor-driven appliance is more than 
a ONE-man job. It calls for collaboration between 
motor and appliance engineers, and the earlier such 
partnership is established, the better for both! 


Such collaboration — Twin - gineering, we call it— 
may save you considerable engineering back-tracking 
— may suggest many money-saving short cuts in manu- 
facturing — may help you equip your new or improved 
product with the operational efficiencies necessary for 
greater user-satisfaction and market success. 


Emerson-Electric engineers are now at your service, 
ready and able to gear their ideas, experience and 
skill to yours. To add this vital cog to your own busi- 
ness success, write to Emerson-Electric TODAY; there 
is no charge for this service. 


THE EMERSON ELECTRIC MFG. CO., St. Lovis 21, Mo. 


Branches: New York * Chicago « Cincinnati + Detroit * Los Angeles + Davenport 
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Quick Delive 
POWDER C2, 


BRONZE 


METALLURGY 


@ Here is Good News for manufacturers of all 
types of equipment. Now you can secure 
LEDALOYL bearings, bushings and paris . 
particularly in the smaller sizes . . . in days 
. not months. Our new and enlarged facilities 
. plus new equipment . . . plus new methods 


have made this prompt delivery possible. 


Good delivery is but one of many reasons for 
specifying LEDALOYL. This new and unusual 
bearing material combines all of the best 
features of powder metallurgy. Our exclusive 
process of pre-alloying the basic materials... 
casting copper, tin and lead into a high quality 
bearing bronze alloy prior to manufacturing 

. provides a uniform structure with uniform 
strength and uniform porosity. Thus, the self-lubri- 


cating action is both constant and dependable. 


LEDALOYL is low in cost. This is particularly 





true when there is quantity of a size. Each bear- 
ing, bushing or part is molded, under pressure, 
to required size and shape. This eliminates all 
expensive machining operations. Why not check 
over your needs today? Give us the oppor- 
tunity to show you how to save both time and 
money. There’s a Johnson Bronze office as near 


as your telephone. 


JOHNSON 


SLEEVE 


st ee ee BEARING HEADQUARTERS 


SERVICE 


570 $. MILL STREET Wag NEW CASTLE, PA. 
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“mem — PRODUCTION 
CONTROL 


INSULATING VARNISHES produced by SCHENECTADY VARNISH 
are absolutely and always uniform throughout, regardless of quantity or- 
dered. Careful and elaborate production control at every step means con- 
sistent UNIFORMITY. There's still another big factor in your favor when you 
choose SCHENECTADY VARNISH; the resins used in the preparation of these 
varnishes are made by SCHENECTADY VARNISH in the same plant. . . 
under the same production controls ... another guarantee of uniform quality 
every time! See details of just one of our outstanding varnishes in the box | 
at the left. 





Write for catalogue to 
SCHENECTADY VARNISH COMPANY 
100 Congress St., Schenectady, N. Y. 
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New patented design — new Size 3 with balanced 
mechanism— saves 50% in installation space. Size: 5%” 
width, 62" height, 6” deep. Straight-line horizontal action 
achieved by knee-action bell crank fulcrum with roller 
bearing points, transmitting vertical gravity action to 
the horizontal contact motion by multiplied leverage. 
Smaller electromagnet required; less power consumed. 


aU Lee ma aL a 








Heavy-duty contacts with curved movable tips 
make a broad contact line. Straight-line pillar post guid- 
ance of contacts gives positive, uniform contacting with 
less wear; trouble-free service. These basic advantages 
are followed through with the most dependable structural 
features for long life, simplified maintenance. Complete 
information in .4-page catalog bulletin — on request. 


A 
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BP rere are Guinea Pigs in every worthwhile accomplishment. Someone 








takes the chances and grabs the lead... searches 


penetratingly—experiments painstakingly—and 





very frequently unearths the solution. 


GENERAL MOLDED PRODUCTS - INC. 


OFFICE AND PLANT DESPLAINES, ILL. SUBURB OF CHICAGO 
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AIRCRAFT FUEL GAGE SYSTEM 
BEATS INSULATION DIFFICULTIES 


witH Sclicone 
SLEEVING 


Minneapolis-Honeywell, Designer of Aviation’s Best 


Remote Indicating System, Finds SILICONE Unequalled 


P RODUCING a remote-registering fuel indication system for the 
aviation industry —one that performs dependably and accurately 
throughout the temperature range facing modern aircraft, is undis- 
turbed by position changes of the ship, and that offers no fire or 
mechanical hazard through being in contact with fuel supply — is an 
accomplishment of Minneapolis-Honeywell Regulator Company. 


Briefly, the gage system works on the capacitance SILICONE insulation was selected for protective 


principle. The tank units are actually cylindrical con- sleeving on leads to the coils in the power unit. The 


densers, mounted vertically in the tank, with concen- well-known outstanding characteristics of SILICONE 


tric tubes forming the plates. The gasoline level is the insulation explain its superb performance in this 


same between the plates as in the tank, and the application. 


change in liquid level causes variation in the ca- Varglas SILICONE tubing provides, with no increase 


pacitance between the electrodes. A balancing poten- over standard wall thickness, dielectric values up to 


tiometer, in moving to equalize voltage between 7000 volts, through temperature range from 500°F 


dhe tonk unlt-end the feed condencer, moves the to —85°F. SILICONE sleeving likewise retains its plia- 


pointer in the indicating heod bility, moisture and oil resistance, non-flaming nature, 


and mechanical strength (greatest of any accepted 


In choosing materials for best performance, Varglas insulation material) through this temperature range. 


If you have insulation difficulties VARFLEX CORPORATION 

that usual materials cannot 309 N. Jay St. Rome, N. Y. 
ee A. sor folder containing free samples of Varglas 
and samples of SILICONE, as 
well as other Varflex Sleeving 
and Tubing. Let us work with you Company 
on special problems. 


Name 


Address. 
ee State 
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ST. LOUIS, MO. 


BALDOR STREAMCOOLED* Motors AND PRINCIPAL CITIES 


are totally enclosed, ball-bearing 
pt nat Be onan hb BETTER MOTORS 


*Trade Mark FOR MORE THAN A QUARTER CENTURY 
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A wide range of problems involving vibration, impact, 
or transmitted noise have already been solved with 
U. S. Engineered Rubber Mountings, by the engi- 
neering staff of United States Rubber Company. 
These problems involved installations—both large 
and small—some in the blueprint stage, others already 
developed. Through skill and experience, “‘U. S.”’ 
| engineers have become so successful in fighting 
vibration and its allied ills that it is likely they already 
\ have the answer to your particular problem, or can 
quickly obtain it for you. Write to U. S. Rubber Com- 
pany, 1230 Avenue of the Americas, New York 20, N. Y. 
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(Left) ‘“We want no vibration in 
excess of plus or minus 1/10,000 
of an inch,” said officials of the 
Palomar Observatory of the Cali- 
fornia Institute of Technology. 
They referred to the motor-gener- 
ator unit of the dome of the world’s 
largest telescope. U. S. Rubber 

Company engineers recommended 
Three-Angle Type U. S. Royal 
Safety Mountings. These success- 
fully met the demands of the 
astronomers— preventing not only 
the dome unit but all auxiliary 
power units from transmitting 
harmful vibration. 


(Below) Tubes in the radio equip- 
ment of this police car were con- 
tinually being broken, and there 
was always much unnecessary 
noise. ““U. S.’’ engineers recom- 
mended supporting radio, gener- 
ator and battery with Cylindrical 
Type U. S. Royal Mountings, 
effectively sealing off noise and 
cushioning the radio against 
harmful vibration. 








A PRODUCT OF 





UNITED STATES 
RUBBER COMPANY 
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TYPE CVH, an important newcomer in a famous line 
—a SoLa CONSTANT VOLTAGE Transformer designed for 
use with equipment that requires a source of undis- 
torted voltage. These new transformers, available in 
250, 500 and 1,000 VA capacities, provide all of the 
voltage stabilizing characteristics of the standard SoLa 
Constant Voltage Transformer, with less than 3% har- 
monic distortion of the output voltage wave. 

Since the output voltage wave is essentially sinusoidal, 
these transformers may be used for the most exacting 
applications such as general laboratory work, instru- 
ment calibration, precision electronic equipment or 
other equipment having elements which are sensitive to 


SOLA 


CONSTANT VOLTAGE 
with low harmonic distortion 


Contlanit Volliage 


TRANSFORMERS 





+44 4 






power frequencies harmonically related to the funda- 
mental. 

As in all Sota Constant Voltage Transformers the 
regulation is automatic and instantaneous. There are 
no moving parts, no manual adjustments and every 
unit is self-protecting against short circuit. 


Type CVH represents 
an outstanding ad- 
vance in automatic 
voltage regulation 
and an important 
contribution to pre- 
cise electronic equip- 
ment. 













WRITE FOR THESE BULLETINS 


BCVH-136— complete electri- 
cal and mechanical charac- 
teristics of the new Type 
CVH Constant Voltage 
Transformers. 


BCV-102—complete engineer- 
ing handbook and catalog of 
standard Constant Voltage 
Transformers available for 
remedial or built-in appli- 
cations. 


Transformers for: Constant Voltage * Cold Cathode Lighting + Airport Lighting + Series Lighting + Fluorescent Lighting * Luminous Tube Signs 
Oil Burner Ignition + X-Ray * Power + Controls * Signal Systems « etc. * SOLA ELECTRIC COMPANY, 4633 W. 16th Street, Chicago 50, Illinois 


Manufactured under license by: ENDURANCE ELECTRIC CO., Concord West, N. 


UCOA RADIO S.A., Buenos Aires, Argentina 
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5. W., Australia ADVANCE COMPONENTS LTD., Walthamstow, E., England 
M.C. B. & VERITABLE ALTER Courbevoie (Seine), France 
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This new, fireless home-heating furnace, manufactured by 

ate easel Mele Lele Mm elt Mallet lt t1) ae) alae ae 
No dust, no ashes . . . no fuel storage tanks, no elaborate installa- 
tions. 


The furnace, which is only 40° x 26%" x 58”, contains six 
heating elements, each consisting of an insulated NICHROME resis- 
tor wife in metal sheath, embedded in a finned aluminum casting. 
Pers mea esate Mt Ma Mal Ma aie aM Le 
The four remaining units are controlled from exterior thermostats 
set at various temperatures. As outside temperature falls, addi- 
tional heating units are cut ‘‘in’’ as the various thermostat settings 
are reached; conversely, when outside temperature rises, units 
are cut ‘out’. Thus maximum heating flexibility is combined with 
economical operation. Room temperatures vary only about 3 
from floor to ceiling. 


In developing this heating equipment, the Electromode Cor- 
poration encountered the problem of providing electrical heating 
elements efficient enough to heat an entire home, yet sufficiently 
compact to fit into a space-saving outer cabinet. They selected 
NICHROME as the resistance wire for this exacting job, in order to 
assure top-level performance and a life-time of trouble-free oper- 
ation. 


Whatever your product, if it requires a resistance element 
combining high efficiency with long life, specify NICHROME. And 
remember, there are more than 80 Driver-Harris electrical resistance 
alloys specifically designed to fill the numerous requirements of 
the Electrical and Electronic Industries . . . get in touch with us for 
expert advice 






Driver-Harris 


COMPANY 


Exclusive Manufacturers of Nichrome 
HARRISON, N. J. 


BRANCHES: Chicago e Detroit ¢ Cleveland 
Los Angeles © San Francisco e¢ Seattle 


THE B. GREENING WIRE COMPANY, LTD. 
Hamilton, Ontario, Canada 


Q- what single brush gives 
double brush advantages? 





Speer Multiflex Brushes materially improve contact, reduce vibration, give more uniform 
wear and longer brush life —all the advantages of double brushes. Yet no special 
adapters or expensive changes are needed for their installation. Multiflex Brushes 


slide right into conventional single-brush holders! 


These, plus other operating and maintenance advantages, come with the use of 
Multiflex Brushes because of their inherent simplicity of design. A simple hammer plate 


attached to one section and overlapping the other, assures equalized spring pressure. 


Simplicity of design for attaining increased efficiency in AC and DC motors and 
generators is only one of the many characteristics of all Speer brushes. 


Let Speer match brushes — mechanically and electrically to your machine 


S . e r and provide the right solution. 


aVitelmadelilatha  drushes -contacts - welding electrodes - graphite anodes -rheostat discs - packing rings- carbon parts 
PEMA CHICAGO’ CLEVELAND: DETROIT: MILWAUKEE NEW YORK: PITTSBURGH 
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you put your final 
okay on your product 
designs, make sure 
the rectifiers are right! 


A consultation with Fansteel on your rectifier requirements 


may result in important improvements and cost savings 
in your product. 

With Fansteel, it is not enough to make the finest 
Selenium Rectifiers that can be made. Equally important 
is the assistance of Fansteel engineers, to help you to select 
properly, to buy properly and to use properly. It will 
pay you to use this helpful service. Fansteel Metallurgical 


Corporation, North Chicago, Illinois. 


FKansteel 


RECTIFIERS 


DEPEMDASLE RECTIFIERS S2NCE 192.2 
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Purpose of a fastener is to fasten. So 
the cheapest fastener is the one that 
fastens best, with minimum time for 
assembly, maximum holding power 
per dollar, and the ultimate contri- 
bution to the finished product’s ap- 
pearance. 


Manufacturers of machinery and 
equipment have learned that speci- 
fying RB&W Cap Screws saves 
money all along the line. RB&W’s 
investments in spheroidizing furnaces 
to improve structure of high carbon 
and alloy steels . . . mills to draw its 
own wire to closest tolerances . 
atmospheric-controlled furnaces for 
scientific heat treatment .. . are as 
important as the modern production 
machines in contributing to True 
Fastener Economy. 


On any problem involving bolts, 
nuts, screws, rivets or specials, 
RB&W engineers will help you attain 
True Fastener Economy. 


oe 


IT’°’s * ® ° 
TO FASTEN QUALITY 


WITH 


DESIGNING FOR T.F.E. Correct use 
of RB&W Cap Screws often permits 
reduction in number and size of 
holes, saving time and increasing 
strength of assembly. 


te. 


TRUE FASTENER ECONOMY 
IS THE LOWEST TOTAL OF ALL 
FASTENING COSTS 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 


CAP SCREWS FOR SEVERE SERVICE. 
Uniformly high strength, maximum 
toughness and adherence to close 
tolerances equip RB&W Cap Screws 
for severe stress conditions. 


QUALITY 


SUPERIOR APPEARANCE. The sv- 
perior finish of RB&W Cap Screws 
enhances the appearance of the as- 
sembly and contributes to the sales 
valve of the final product. 


a: FAL | 


THE COMPLETE 
QUALITY LINE 


¢ * 
Alten § ast™ 


Plants at: Port Chester, N. Y., Coraopolis, Pa. 
Rock Falls, Ill., Los Angeles, Calif. dditional 
sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Oakland, Portland, Seattle. Distrib- 
utors from coast to coast. 


403 Gears - Vaking Shong the Shings Shalt Make vdinervca Shong 
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ON STANDARD LIFE-LINE MOTORS... | 
IN RATINGS FOR 60% OF INDUSTRY'S REQUIREME! 





To meet industry’s urgent need for more—and better— 


‘| motors, Westinghouse embarked two years ago on the 


biggest engineering and manufacturing program ever 


‘| undertaken in this field. 


Industrial buyers were surveyed to find the improve- 
ments most desired in existing standard motors. These 
improvements were incorporated, for the first time, 
in a single motor—the Life-Line—a motor designed, 
from scratch, to user specifications. 

To build the Life-Line motor, a complete new plant 
was purchased, tooled and equipped from the ground 
up, with machines and new techniques never used 
before to manufacture motors. 


Today, we announce the attainment of our first objective. 






a 


NOW AVAILABLE 


MOTORS 









The new Life-Line motor is now available from stock, 
in standard types from 1 to 15 hp. 

This objective was selected as of first importance, 
since 60% of standard, integral horsepower motors 
required by industrial users fall in this classification. 
Motor types included in stock are described on the 
opposite page. On “‘near-standard” motors, also 
described, short deliveries are available in these sizes. 

Improved deliveries on special types and larger 
ratings will be the subject of future announcements, as 
quickly as ‘increased output makes them possible. 
Watch for them 


stock list to your nearest Westinghouse representative. 


. .. phone your orders from this 


Westinghouse Electric Corp., Box 868, Pittsburgh, Pa. 
)-21447-A 


* Emeryville, Collif 


Oklahoma City 


Dollos 


e Houston 


Westinghouse 


PLANTS IN 25 CITIES... 




















OFFICES EVERYWHERE 



















CLUDED AS “NEAR-STANDARD” 
MOTORS 


“Near-standard” motors are those with minor 
modifications, which include such items as double 
shaft extensions, NEMA standard B and C flanges, 
special No. 1 insulation, round frame, conduit box 
opposite standard, squeeze connectors instead of 
conduit box, TENV motors, partial motors, 50- 
cycle, 40° C. rise open motors, etc. 
Short delivery in frame sizes listed below. 


a- Volts 


224 220/440 
224 550 
220/440 
550 
220/440 
220/440 


Y “STANDARD” MOTORS 


“Standard” motors include drip-proof, splash- 
proof, totally-enclosed, fan-cooled and some 
totally-enclosed, non-ventilated complete motors, 
ball-bearing tyP©> having standard electrical 
characteristics (220/440 volt, 2 of 3-phase, 
50 or 60-cycle, standard speed torque and time- 
temperature characteristics ). 

Available from stock in ratings indicated below. 
Very short delivery. on any standard non-stock 


rating in these frame sizes. 






WHAT IS MEANT B — : 
TYPES IN 













































































-C, Single-Phase, 60 — 

Duty T se, 60-Cycle, 110-220- 
ty Type CAP Capacitor-Start, In cio 
ors 


ENCLOSURE TYPES 
IN STOCK 
Splash- | Totally 
Proof | Proof | Enclosed 
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Life-Line A-C, 3- 
e A-C, 3-Phase, 60-Cycle, Squirrel-Cage Motors 


ENCLOSURE TYPES 
Frame 
Ya 204 


7 IN STOCK 
olts Splash-]| Totally 
Proof | Proof | Enclosed 
v v 





























¥, 220/440 Soom v J 
4} 1150] 203 220/440 —o $ 40 v v V 
1150 203 550 Phe Vv 
4 
850 | 224 | 220/440 re : v 4 








220/440 
220/440 
550 
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550 
220/440 | Vv | 
220/440 220/440 
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220/440 | 220/440 7 
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220/440 
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Subject to prior sale. 
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ORE PRODUCTIVE POWER FOR INDUSTRY 
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#Reg. Trade Mark The International Nickel Co., aN 
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Heres Way | Specity 


DESIGNED FOR MORE HOLDING 
POWER. The multiple-spline 
principle is one of the most effi- 
cient methods of transmitting 
torque. In socket screws, the 
multiple spline directs all the 
force applied in ‘wrenching up” 
into rotary motion. For this rea- 
son, multiple-spline screws have 
great inherent strength, can be 
tightened far beyond the point 
where hex-type screws round 
out or burst. Result: tighter 
grip... greater holding power. 


RESISTS SEVERE VIBRATION. The 
Bristo Multiple-Spline Socket 
Screw is ideal where severe vi- 
bration is a problem... dis- 
assembly frequent . . . fastening 
points hard to reach . . . or where 
small size presents a breakage 
hazard. 

PRECISION THREADING. Bristol 
precision, famous for over 50 
years in the instrument field, 
is strongly reflected in Bristol 
screw products. Careful design, 
close tolerances and precision 


ONLY THE “B-LINE” HAS THE RIGHT 
SOCKET SCREW FOR EVERY APPLICATION 
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threading, are backed up by a 
complete inspection system. This 
includes close control over alloys, 
testing the final product for 
hardness and ultimate strength, 
gauging threads for lead and 
pitch and ending with 100% 
visual inspection before packing 
to insure a _ precision socket 
screw. Result: quicker, easier 
fastening on the job .. . low- 
ered assembly costs. 


“INTERNAL WRENCHING” GIVES 
DESIGN ADVANTAGES. Socket 
screws require less pocket al- 
lowance in the product for 
wrenching . . . allow reductions 
in flange sizes . . . permit neater, 
more compact design. 


BRISTOL HEX SOCKET SCREWS. 
Bristol Hex Socket Screws are 
made from the same materials 
... by the same processes . . . to 
the same specifications as the 
Bristo Multiple-Spline, differing 
only in socket design. They give 
superior service in ordinary sock- 
et screw applications. ‘ 


Write for bulletin and prices. 
THE BRISTOL COMPANY, 
Mill Supply Division, 153 Bristol 
Road, Waterbury 91, Conn. 


SELRERAL LLL RRRAL 


“Multiple-Spline” 
Cap Screws No. 4 to 1” 


“Multiple Spline” 
Set Screws 
No. 4 to 4" 

















Designer's 


ANNOUNCING 


THE ELECTROMG AMPLUDYNE 


G-E electronic amplidyne, showing 
covered amplifier panel on right. 


Now, in one “package” you can have all the advantages 
of versatile amplidyne control plus a matched-to-the- 
job electronic amplifier. For machine tools and other 
motor-driven equipment, this new electronic ampli- 
dyne provides an easily applied, one-unit means of 


obtaining any desired combination of— 


Stepless, variable speed 

Regenerative braking 

Maintenance of speed with overhauling loads 
Fast, smooth acceleration with protective current 


limit 


The G-E electronic amplidyne is practically instan- 


taneous in response and can provide very high ampli- 


fication. It can be applied to the control of motors 


from 14 hp to 200 hp. Check Bulletin GEA-4889. 


| Electronic 
i” omplidyne 


om arenes A 
Electronic +—e—/ 
amplifier 


Odjusting 
control 5 


This schematic drawing shows the relationship of the electronic 
amplidyne to a driven machine. 


GENERAL @ ELECTRIC 
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TIMELY HIGHLIGHTS 
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TIMES “TARRY” OR “‘DWELL” ACCURATELY 


If you are looking for a device to accu- 
rately regulate the timing of a machine 
motion—‘“dwell time” at the end of a 
stroke on a drill press, for example, or e 
“tarry time” at the end of carriage travel 7 

on a grinder—you want a G-E electronic 

timer. Its repetitive accuracy is good— 

within 1/120 of a second. Each timer has 

a 20 to 1 range of adjustment which is 

stepless. Five types are available with 


overall timing ranges from .045 to 120 OPEN (DRIPPROOF) 
sec. All timers operate on 115- or 230- TR/ CLAD 
volt power. Check Bulletin GEA-2902. 004. 8 Pat, OFF /CLAL INDUCTION MOTORS 





SAYS ‘‘OVERLOAD!”’ BEFORE IT’S TOO LATE 


Overloading and failure of structural parts 

in industrial machinery may be avoided 

with G-E magnetic strain-gage equipment. 
‘ These gages are easily installed and eco- 
nomically versatile (one gage can be used 
repeatedly in many locations). The gage 
head may be mounted to give it ample 
support against normal vibration or shock. 
Amplifying equipment is not essential. Two 
types are available—for measuring slowly 
varying or rapidly varying strains. Check Bulletin GEA-3673. 
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General Electric is glad to announce to machinery builders 

that it will now deliver Tri-Clad open (dripproof) induction 

’ motors on an off-the-shelf basis! In other words, shipment of 

SEE iT! THEN YOU Lt KNOW IT! your Tri-Clad motors will start almost as soon as as order 

is received. The available range of ratings is 1 to 20 hp (a few 

ratings in this range require a slightly longer delivery period). 

So, if you need induction motors now, call or write your nearest 

G-E sales office today. We'll be glad to tell you how soon your 

Tri-Clad motors will be shipped. For more information on 

Tri-Clad induction motors and the job they can do for you, 
check the coupon below. 


More and more designers are using elec- 
tronic control because of its accuracy, 
versatility and compactness. A thorough 
knowledge of its theory and application 
will enable you to incorporate it profit- 
ably in your equipment. To help you and 
your organization learn quickly the fun- 
damentals of electronics, General Elec- 
tric offers a complete visual training 
course — twelve half-hour slide films 
with records, individual lesson guides keyed to the film, and a manual 
for the course instructor. Complete details in Bulletin GES-3303. 





GENERAL ELECTRIC COMPANY 
Apparatus Dept., Section A 668-59, Schenectady 5, N.Y. 


Please send me the following bulletins: 


_| GEA-4889 Electronic Amplidyne 
|_] GEA-3992 Tri-Clad Induction Motors 
C) 


NOW READY! 3 New Thy-mo-trol Bulletins 


G-E Thy-mo-trol—the drive which provides d-c performance from 
a-c power plus wide-range stepless speed control, controlled torque 
and excellent speed regulation—attracted much interest at the 1947 
Machine Tool Show. We've prepared three new bulletins describing 
Thy-mo-trol drive. Each publication gives you all the basic facts about 
Thy-mo-trol drive in concise, easy-to-file form. Check Bulletin GEA- 
4849 (14 to \% hp drive), GEA-4714 (34 to 7% hp drive), or GEA- 
4847 (10 to 30 hp drive). 


GEA-2902 Electronic Timer 
|_| GEA-3673 Magnetic Strain-gage Equipment 
(| GEA-4849 Thy-mo-trol Drive (%4 to 2 hp) 
[| GEA-4714 Thy-mo-trol Drive (% to 7% hp) 
[| GEA-4847 Thy-mo-trol Drive (10 to 30 hp) 
{_] GES-3303 Industrial Electronics Training Course 


CONSULT YOUR SWEET’S! You'll find ‘‘everything electric’’ 
for machinery manufacturers in the General Electric section. 
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way are CORNISH wire propucTs SPECIFIED BY THIS LARGE RADIO MANUFACTURER? 


Because their 
ENGINEERING DEPARTMENT 


values their faithful performance and 
ability to meet the most exacting 
demonds of insulation resistance and 
voltoge breakdown 


Because their 


PRODUCTION DEPARTMENT 


discovered after thorough testing 
thot they possess the essential qual- 
ities which permit easy pushback or 
mechanical stripping. .-. . 


Because their 
PURCHASING DEPARTMENT 
knows these quality products, backed 
by dependable service, are always 


priced os low as such good wires 
con be made and sold... . 


made by engineers for engineers 


CORNISH WIRE COMPANY, inc. 


605 North Michigan Avenue, 
Chicago 11 


15 Park Row, New York 7, N.Y. 


1237 Public Ledger Bldg., 
Philadelphia 6 
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PRECISION \AND QUALITY 
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Speed up production, cut costs, by using only tubing of 
absolute uniformity. Polarized light tests consistently prove 
Yardley “Tru-Size" tubing has proper density and hardness 
characteristics plus freedom from strain patterns. 


Tolerances are held to plus or minus .003” assuring better 
alignment when used with injection molded parts. 


You can count on better machining qualities, high-dimen- 
sional stability and high-gloss, mold-like finish when you 
use ‘Tru-Size" tubing. 


Made in continuous lengths, standard wall thicknesses, O. D. 
%” to 2”. Used everywhere by particular manufacturers 
for pen and pencil barrels, radio and electrical parts, instru- 
ment handles, irrigation tubing, better toys, novelties and 
many other fabricated products. 

Send for bulletins on stock shapes. Consult vs on special shapes. 
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KLIXON 
PROTECTORS 


Prevent 
Motors, Solenoids, Transformers, 


Variable Voltage Transformers 
from Overheating and Burning Out 


You don’t have to use fans, ice packs or other cooling methods 
to keep your motors and other equipment from overheating and 
burning out. Simply specify and insist that your manufacturer 
includes Klixon Protectors on the motors, transformers. and 
solenoids you buy. 

A motor, solenoid, etc. protected with a Klixon Protector costs 
you very little more than an unprotected device, yet will save 
you many headaches by eliminating burnouts, costly repairs and 
replacements and production tie-ups. 

Because it is built in by the manufacturer, you get a tested and 
proven combination of a correctly rated protector for the device, 
matched to the thermal characteristics of the particular equipment. 

Avoid repairs and replacements by specifying that your equip- 
ment have Klixon Protectors. 

And remember, you no longer need accept motors without 
Klixon Protectors on the grounds that they are unobtainable, 
because Klixon Protectors are available to motor manufacturers 
on reasonably short delivery. 


SPENCER THERMOSTAT COMPANY, 103 FOREST STREET, ATTLEBORO, MASS. 


MANUAL 
RESET 


AUTOMATIC 
RESET 


When temperature within the equip- 
mentreaches danger point, KLIXON 
Protector snaps the power “‘OFF” 
preventing burnouts. 


S 


7 
CLICK ...IT'S ON! 


As soon as equipment cools to safe 
Operating temperature, the KLIXON 
Protector automatically snaps the 
power ‘‘ON" again. 


ELECTRICAL MANUFACTURING 





S. production and inspection techniques have been developed 

@ to an unusually high degree of perfection. Every conceivable 

device is employed to assure UNIFORMITY! Gear after gear, in large 

numbers, is produced with surprising speed and efficiency. Only a 

quarter century of specialization in making Fractional Horsepower 

Gears exclusively could achieve such uniform accuracy in the manu- 
facture of small gears in production quantities. 


If you wish to assure smoother, quieter, more dependable perform- 
ance in the product you make, by all means specify “‘G. S.” Small 
Gears! Let our skilled engineers study your requirements and give you 
suggestions, and moderate price estimates. There is no obligation. 


m—————— SEND FOR OUR CATALOG BULLETIN —) 
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The electric motor illustrated 

represents frame size number 
four in Pesco’s series of six co-ordinated frame sizes. 
This is one of the many Pesco motors made in this 
frame size and is in use today on many aircraft, per- 
forming the vital job of feathering propellers. It develops 
344 HP at 7200 r.p.m. and is good for service up to 
40,000 feet. Small . . . it is only 635 inches long and 
3i$ inches in diameter . . . and lightweight . . . only 
10% pounds . . . it operates on 27-volt direct current 
with an efficiency of 7714 per cent. 

While the model shown is designed for intermittent 
duty and is explosion resistant, other models in the same 
co-ordinated frame size, but with slightly larger over-all 
dimensions, are designed with open ventilated housings 
for continuous duty at ratings up to 3 HP at 7500 r.p.m. 


ste 


Aenea Lets: 
VARIETY OF AIRCRAFT 
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with efficiencies up to 80 per cent. Originally designed 
to meet the exacting requirements of the aircraft in- 
dustry, these Pesco electric motors have wide industrial 
applications. They can be easily adapted for, and are 
now being used in, many of the following applications 

. electric lift trucks . . . refrigeration units on motor 
transports .. . fans on passenger busses .. . bilge pumps 
in marine service . . . opening and closing railroad car 
doors and many other services. 

Pesco electrical engineers will gladly help you in adapt- 
ing any of Pesco’s six co-ordinated frame size electric 
motors to meet your specific requirements. Write today to 
Dept. 8-3 for additional information regarding the above 
electric motor, or advise your needs and request one of 
our engineers to call on you; there is no obligation 
whatsoever for this service. 
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BORG. WARNER CORPORAT 


11610 Euclid Ave. - Cleveland Pre thine 
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Basic principles of lubrication govern the 
performance of sleeve bearings. Proper application of 
those principles and the innate quality of Bunting 
Bronze Bearings give assurance of successful 
operation in service. The wide experience of our 
engineers is at your ¢lisposal. THE BUNTING BRASS 
& BRONZE COMPANY, Toledo 9, Ohio. 

~ Branches in Principal Cities. 


PRECISION BRONZE BARS 
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The advertisement illustrated above 
appeared in December, 1943—right at 
the time when the military was taking 
92% of our production. In this adver- 
tisement we predicted a great, new 
peacetime day for industry—and 
for MICRO SWITCH. 


This is what we said in 1943: 


“From all the rapidly accumulating re- 
quests for information about MICRO 
precision switches for peacetime use, 
we believe we can safely predict that 
MICRO precision switches will be 
important to the manufacturers of 
electrical appliances ...to engineers 
of the public utility industry... to 
the implement manufacturers who 
are equipping their implements with 
electric motors for use on farms lo- 
cated on REA lines... to the manu- 


facturers of new-type coin-operated 
machines... in the rehabilitation of 
used machine tools... and to many 
other industries that are contemplating 
new designs in which all that MICRO 
SWITCH has to offer will beimportant. 


This is what happened in 1947: 


We produced more MICRO precision 
switches than in any prewar year. 
These switches were put to use by 
more industries than ever before in 
MICRO history. Where previous to 
the war they were available in approxi- 
mately 1000 combinations of electri- 
cal and mechanical characteristics, 
housings and actuators, they are now 
available in nearly 3,900 different com- 
binations. Where formerly MICRO 
precision switches were used primarily. 


in industrial products, they are now 
used in consumer products as well. 
Where formerly it was necessary to 
send to the factory for MICRO pre- 
cision switches for plant use, now, 
plant-use switches can largely be had 
through MICRO approved wholesalers 
located at strategic points throughout 
the country. 


But, most important of all, new 
MICRO precision switches employ- 
ing the tried and proved ““MICRO 
SWITCH” principle are now being 
purchased, in quantities, at prices lower 
than ever before. 


Truly ... MICRO ¢s the first name in 
precision switches .. . and MICRO 
engineers are ready to bring MICRO 
“Know-How” to your engineers, 


© 196 First industrial Corp. 


BRANCH OFFICES: CHICAGO 6, 308 W. Washington St.; NEW YORK 17, 101 Park Avenue; 
CLEVELAND 3, 4900 Euclid Avenue; LOS ANGELES 14, 1709 West 8th St.; BOSTON16,126 Newbury St. 


SALES REPRESENTATIVES: PORTLAND, ORE., 917 S. W. Oak Street; ST. LOUIS 5, 6625 Delmar; 
DALLAS, TEXAS, Irwin-Keasler Bldg.; TORONTO, Ontario, Can., 11 King St. 


MICRC 


SWITCH 
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FREEPORT, ILLINOIS, U.S.A 
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find wide and varied use 


because they fill a need! 
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THAT ILLUSTRATE PRECISION CONSTRUCTION 


A. Case 
B. Cover 
C. Spring 
D. Anchor 
E. Plunger 





F. Fixed Contacts 
G. Movable Contact 
H. Terminal Screw 

1. Terminals 


J. Mounting Holes 


Long Snap-Action Spring Life 


Cut-away view of actual size MICRO 
Basic Switch incorporating MICRO 
principle of snap action. Small, light 
weight, it has characteristics qualified to 
handle thousands of requirements. It 


abs 





Normal or Unoperated Position 
The beryllium copper spring (C) is sup- 
ported as a cantilever at (M). The mov- 
ing contact (A) is held firmly against the 
upper or normally-closed contact by the 
vertical upward component of force ex- 
erted by thé side members of the spring 
(C). The side blades are compression 
members supported in grooves in the 
anchor (D). 


The Pin Plunger . 


The pin plunger is of stainless steel 
molded into a plastic head. This non- 
conducting head rests on the center mem- 


ber of the ‘‘snap-action” spring. Force 


applied to the plunger is thereby trans- 
mitted directly to the snap-action spring. 


is PRECISION made and will accurately 
repeat its action throughout its life. 
This exact operating characteristic has 
made it a leader in the precision switch 


field. 
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f c 
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Operated Position 


When operating force on plunger (E) 
deforms the cantilever member of the 
spring (C) the downward vertical com- 
ponent overcomes the vertical upward 
component of side blades of spring (C) 
and moving contact (A) ‘‘snaps’’ from 
the upper fixed contact to the lower 
fixed contact with a rapid motion, which 
is known as ‘‘snap action’’. 





3} ~ 
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Circuit Choice 


NORMALLY CLOSED 


¢ 


In this arrangement, con- 
tacts are closed when the 
switch is in the normal 
unoperated position and 
Operation of the top 
plunger opens the circuit. 


NORMALLY OPEN 


In this arrangement, con- 
tacts are open when the 
switch is in the normal 
unoperated position and 
operation of the top 
plunger closes the circuit. 


OOUBLE THROW 


° 


Contacts are open when 
the switch is in the nor- 
mal unoperated condition 
and operation of the top 
plunger closes the circuit. 


UNDERWRITERS LABORATORY LISTING 
10 Amperes, 125 volts, A-C 5 Amperes, 250 volts, A-C 3 Amperes, 460 volts, A-C 
At above full load ratings, probable life expectancy is 1,000,000 operations. 


GENERAL USES — MICRO precision 
switches are used to package products, 
bottle fluids, dispense drinks, control 
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electronic tubes, automatically operate 
lathes, operate coin machines and as an 
important part ofa host of other operations. 





S®eeeee eee eee eoeeeee eo eee e eevee ee ee eeeeeeeee ee eee eeeee eee eee eaeeeaeeeeeaeeeeeeeueeeeeeeeeenee © 


ABOUT THEIR ACTUATION 


AND USE THAT 


SUGGEST USES FOR YOU... 


by means of 


Fluids 


MICRO precision re- 
set switches are actu- 
ated by float arrange- 
ment so that water 
running a vat can be 
turned on or off auto- 
matically. 


by means of 


Moving 
Cams 


MICRO precision 
switches are widely 
used as limit switches 
on machine operations. 
Actuated by means of 
moving cams. 


Va 
' 


1 
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by means of 


Bimetal 
Thermostat 


A bimetal strip set for 
operation at a required 
temperature is used in 
many places today to 
actuate MICRO pre- 
cision switches. For 
example, on thermo- 
static controls for poul- 
try water fountains. 


Tn 
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by means of 


Weight 


The weight of spray 
gun actuates theswitch. 
Removal of gun from 
hook automatically 
turns on ventilating 
system. 


and hundreds of 


other ingenious methods 
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OU Never Fall foul of Two-Gun Trix 


Who’s your firm? Whaddayawanna see 


... when you telephone 


Bristol 9246! 


No stripes are given for the wounds 
suffered in contact with the Jap pill- 
boxes widely used as reception desks 
in American industry. But the scars re- 
main, red and raw. 

So far as we know, no one has ever 
been given the “big-business brush- 
off” at Bristol Brass. For we don’t 


believe in any of this ‘Who are you? 


52 


him about? Why?”, etc., etc. Rather, 
we indulge in the novel notion that 
anyone who phones, or calls, probably 
has good business reasons for doing 
so. And the quicker we get down to 
business with him, the better for him 
and for us. So he gets through to his 
man, P. A. or President, without even 
being asked who he is. 

If you can use a touch of “that old 
Brass magic’ in making and marketing 


your product, call us up and see for 


yourself how easy it is to do your Brass 
business with Bristol. 


THE 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 


New York Office: 15 Park Row, New York City 
Pittsburgh Office: 438 Oliver Bldg., Pittsburgh, Pa 
Dayton Office: 1607 South Broadway, Dayton, Ohio 
Rochester Office: 616 Temple Bldg., Rochester, N.Y. 

Providence Office: 827 Hospital Trust Bldg., 
Providence, Rhode Island 
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Shunt Losses Cut 
About 92%, 


in telephone coaxial cable 





HOW POLYTHENE IS USED 
FOR COAXIAL UNIT INSULATION 





KOE EOE Ott ts 


Discs measuring approximately %’’ O.D. are punched 
from sheet polythene. Centers are also punched to 
fit center conductor. 


Polythene insulating discs are then slit from perime- 
ter to center to permit them to be assembled on the 
inner conductor. 













DU PONT POLYTHENE 


; minimizes power losses in high-frequency 
‘ signal transmission 


tr [> 


Discs are mounted on copper inner conductor wire. 
Polythene permits easy installation. yet doesn't buckle 
under stress. 

























For the Bell System’s construction program, Western 
Electric is producing thousands of miles of coaxial 
cable, much of it using insulation discs of Du Pont 
polythene in the coaxial units—as many as 506,000 
discs per mile in a typical cable. 





Outer conductor of copper tape is formed into tube 
ground inner conductor and bound with steel tape, 


The excellent electrical properties of Du Pont snindenaumatiaamimebents 


polythene which make it adaptable to this type of 
insulation are these: polythene has a low dielectric 
constant (2.3). Its low power factor makes it a supe- 
rior insulator—reduces shunt losses to about 1/12 
those present with materials formerly used. In addi- 
tion polythene has excellent strength and resistance 
to aging. From the manufacturer’s viewpoint, it’s 
modest in cost, easy to fabricate, and is flexible 
enough to permit quick assembly on the inner wire. 


Whenever your problem is wire and cable insula- 
tion, look first for your answer at the properties of 
Du Pont POLYTHENE. Write us now for more infor- 
mation. Have it:in your files for quick reference. 
E.I.du Pont de Nemours & Co. (Inc.), Plastics De- 
partment, Room 133, Arlington, N. J. 
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SEMS—Pre-assembied Screw and : 
Lockwasher units 


; 
of 
ee 
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AIRCRAFT PRODUCTS: AN Bolts, 
Nuts, Screws, Studs, Cotters fin- 
cluding Stainless Cotters) 


MULED STUDS in o full range of 
FURNITURE BOLTS, Skein Nuts, —— 
Cabinet Bed Bolts and Bed Screws 


ef» 


© PLACE BOLTS-—for locking as- 


semblies rigidly 


PHILLIPS and CLUTCH RECESSED 
HEAD Machine Screws and Sheet 
Metal Screws 


:—>- 


COTTER PINS of steel, brass, 
aluminum and stainless steel 


WEATHER-TIGHT Bolts— modern 
fasteners for wood assemblies— 


* 


A 


4) 


LAMSON LOCK NUTS— 
One-piece, all-steel—can be 
re-used repeatedly 


ROAD MACHINERY and other 
heavy equipment parts—high 
tensile and alloy fasteners 


WIRE ROPE CLIPS with the new PIPE PLUGS, s 


“BENT” Bolts, including U Bolts, 
Hi-Center Saddies and extra- 


J, L, Hook and Eye Baits 
treated 
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MARSDEN NUTS 
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‘cone, barrel, plier, oblong, 
Tri-Slot, 


headless; forged steel, heat- 


OTTER PINS e 


SELF-TAPPING SCREWS 


BICYCLE PARTS, from ox\esanh 
saddie bolts to chain-ad) 


half-round 
screws 


@ DARDELET RIVET-BOLTS with the 
flocking thread . . . time savers 
for steel construction 


“Rap 


O35" SET SCREWS of hi-tensile 
heat-treated steel 


PLASTIC INSERTS — made to your 
specifications ... in production 
quantities 


© 


quare head and 
and seals in standard tapped 
holes 


“BOLTS, NUTS & SCREWS" —o compilation of important 
technical articles on the manufacture, inspection, specifi- 
cation and use of fasteners; order from The Lamson & 


Sessions Co. at $1.50 per copy. 


“BOLT, NUT & RIVET STANDARDS” — a complete and up-to- 
date standards book on commercial fasteners. Available 
only from the American institute of Bolt, Nut & Rivet Manu- 
facturers, Hanna Bidg., Cleveland, Ohio. $2.00 per copy. 


KEY BOLTS 


SEMS 


T METAL SCREWS MACHINE SCREWS e 


SLEIGH SHOE BOLTS 


CAPPED NUTS 


U BOLTS 


FITTING-UP BOLTS e a 


el Pam ee 
STOVE ! 


5) \ © PRESSED and COLD PUNCHED NUTS e SKEIN NUTS e § 
STOVE Ff 
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FURNITURE BOLTS e 


TEP BOLTS 


i} 


NE NUTS 


e PLASTIC INSERTS e 


SPRING CENTER BOLTS e 
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WASHER FACES 


Gre flat and of 
uniform thickness 


x It takes the right combination 
of special characteristics to make a top-notch Cap 
Screw. First it must be tough—tough without being 
brittle. Second it must be strong—strong enough to 
withstand extreme tightening. And third it must be 
precision made—headed, threaded and heat treated 
to precise specifications. 

Lamson and Sessions pioneered the “high tensile” 
Cap Screw. Many years of bolt making “know how” 
—of experimentation, research and on-the-job test- 
ing stand behind the modern Lamson “1035” product. 


Beginning with the raw material, Lamson metal- 
lurgists carefully control the quality of Lamson 
1035” Cap Screws throughout the entire manufac- 
turing process. The newest type of bolt making 
machinery assures precision accuracy in 

and threading. 


SEMI-FINISHED NUTS e LAMSON LOCK 


e ELEVATOR BOLTS e STOVE RODS e TRACTOR BOLTS « 


HUB and WHEEL BOLTS e CONNECTI 


e BARREL NUTS e OBLONG NUTS e CABINET BED BOLTS 


EYE BOLTS e CLEVIS PINS e HINGE PINS e 


POINTS 
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Heat treating is done automatically, under carefully 
regulated atmospheric control, and regular labora- 
tory tests double-check the accuracy of this modern 
equipment. 


As a result of the painstaking care with which they 
are manufactured, Lamson “1035” high tensile Cap 
Screws embody the three characteristics of the 
“ideal” Cap Screw—toughness, strength and precision. 
It’s truly ‘‘a tough combination to beat’! 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Clevelanc O 
Plants at Cleveland and Kent, Ohig : 
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Whatever your product—from toy trains to tongue 
depressors—there’s a G-E lamp to 


AMUSEMENTS 


football downs marker 


AUTOMOTIVE 
ignition keyhole light 
backup lights 

trouble lights 

motor coach lamps 


AVIATION 

airplane marker lights 

pilot balloon observation light 
instrument and indicator lights 
passenger reading light 


COMMERCIAL 
elevator indicator lights 
call light 

lighted displays 


COMMUNICATIONS 

radio dial light 

code signal light 

portable telephone trouble lamp 
telephone switchboard lamp 


FARM 

electric fence potential indicator 
egg candling lamp 

hand lantern 

tractor lights 


HOUSEHOLD 
candlelight lamps 
sewing machine lights 
blown fuse indicator 
darning light lamp 


illuminated house numbers 
closet lights 

keyhole light 

indicator lights on appliances 
illuminated doorbell pushbutton 
vacuum cleaner headlight 


INDUSTRIAL 


color comparator 
oil well gauge 
inspection lamps 
voltage regulator 
neon oscillator 
neon volt meter 
miner's cap lamp 
lighted meters 


INSTRUMENTS 

seismograph lamp 

oscillograph lamp 

galvanometer lamp 

microscope illuminator 

optical pryometer lamp 
recording microphotometer lamp 
electronic calculator lamps 


MARINE 
binnacle lamp 
beat anchor light 
buoy light 

motor boat lamps 


MEDICAL 

hospital annunciators 
surgical headlamp 
illuminated tongue depressors 
ear applicator 
electrocardiograph lamp 
surgical instrument lamps 


MILITARY 

range marker light 

field artillery azimuth light 
gun sight lamp 

practice pistol lamp 


make it better! 


MISCELLANEOUS 
vending machines 

fishing bobber light 
motor scooter lamp 


NOVELTY 

ornamental flashlight 

lighted pencil 

lighted ornaments 

razor light 

compact light 

illuminated magnifying glass 
purse light 


PHOTOGRAPHY 

film printer lamp 

film viewer 

film slide projectors 
photofiash battery tester 


RAILROAD 

trainman's hand lantern 

train dispatcher's control board 
subway car door indicator 
lecomotive contro! panel 


SAFETY DEVICES 
bicycle lights 

truck signal flere 
highway caution beacons 
traffic baton 

photocell exciter lamps 
fire alarm signal 


TOOLS 
lighted screw driver 
lighted plumb bob 


ToYS 

tey trains 

lighted banks 
wheeled toy lamps 
doll house lamps 
code practice set 


Many a bright design idea 
starts with a small G-E bulb! 


bulbs. Some of these should suggest a 
profitable G-E lamp application in your 
product. Remember, whatever lamps you 
need, General Electric makes them all— 
all types and sizes, all wattages and volt- 
ages, filament and neon glow, for delicate 
service or heavy duty. G-E lamp specialists 
will gladly help you select the right bulbs 
for your job. 


ESIGNERS in more and more fields 
D — from inexpensive novelties to 
costly imstruments—are turning to the 
use of G-E miniature lamp bulbs wher- 
ever light can.add serviceability, conven- 
ience, safety, beauty or sales appeal to 
their products. 


Listed above are 97 out of hundreds of 
successful products using G-E miniature 


G-E LAMPS 
GENERAL BB ELECTRIC 
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wa supply every ‘‘most-wanted”’ quality in 
your products when you fabricate with SUPERIOR 
Stainless Strip Steel. Available in grades for every 
type of service, Superior Stainless is of truly uni- 
versal utility—and our experienced counsel is 
available over the widest range of stainless strip 
applications. 


: Superior 


Your customers receive 
CLC MRM LCM) AR TTL 


* 
Superior Steel 
: CORPORATION 


CARNEGIE, PENNSYLVANIA 


SS-10 and $S$-12 


on NORog MS 


BS 


OTHER STACKPOLE 


PRODUCTS 


FIXED AND VARIABLE RESISTORS 
IRON CORES 


POWER TUBE ANODES 
ELECTRICAL CONTACTS 


CARBON PILE VOLTAGE 
REGULATOR DISCS 


MICROPHONE CARBONS 
SINTERED ALNICO II 
PERMANENT MAGNETS 
e «+ and dozens mere 


CONTACT CODE 


POSITION 
POSITION 
POSITION 
POSITION 
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SS-8 and SS-6 


100] Uses for these 16 Handy 
SLIDE SWITCHES 


Name the switch contact arrangement 
you need! From 1 to 6 poles, up to 4 
positions, with or without detent, 
spring return, covers, or other optional 
features. 

Chances are Stackpole can supply ex- 
actly the right switch— promptly and 
inexpensively. 16 standard slide types, 


STAC KPOLE CARBON €O. e 
ELECTRONIC COMPONENTS DIVISION 


each designed for good appearance and 
real dependability, provide a low cost 
way of modernizing almost any electri- 
cal equipment and adding greatly to 
its sales appeal. Many economical adap- 
tations can be supplied on special order 
to large quantity users. 


Write for Catalog RC-6 


ST. MARY S, 
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@ Here, at last, is a twin-contact de- 
sign in which the chance of contact 
failure is actually reduced to the prac- 
tical limit. 


Exclusive design of the CLARE Type 
“J d.c. Relay allows the twin contacts 
to operate independently of each 
other so that one contact is sure to 
close even when the other may be 
blocked by presence of dirt or grit. 


This sensational new relay combines 
the best features of the conventional 
telephone-type relay with the small 
size and light weight developed dur- 
ing the war for military aircraft use. 


Weighing little more thantwo ounces, 
slightly over two inches in length, it 
has the sturdy construction, large con- 
tact spring capacity, extreme sensitiv- 
ity, and adaptability to a wide range 


of specifications for which CLARE 
Relays are noted. 


Modern designers, working to de- 
velop close-coupled, compact equip- 
ment to meet today’s streamlined 
standards, welcome this highly effi- 
cient combination of capacity and 
small size. 


CLARE Relays are especially de- 
signed for jobs where ordinary re- 
lays won’t do. If you have such a 
relay problem, Clare Sales Engineers 
are located in principal cities to help 
you work out a Clare “Custom-Built” 
Relay that will just fit your needs. 
Write: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, IIli- 
nois. Cable Address; CLARELAY. 
In Canada: Canadian Line Materials, 
Lid., Toronto 13, Ontario. 


LAYS 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 


All These Features ... and 
More ... Provided By 
CLARE Type “J” Relay 


independent Spring Contacts. Dome 
shaped contacts on movable springs; fiat 
discs on fixed springs. 


High Current-Carrying Capacity. Twin 
contact points of palladium. Rated cur- 
rent-carrying capacity: 4 amperes, 150 
watts. 


New Design Large Armature Bearing 
Area. Hinge type armature has new de- 
sign bearing providing largest possible 
bearing surface. Pivot pin turns in cylin- 
der of different metal which is full width 
of heelpiece. 


Sensitive, Efficient Magnetic Structure. 
Heelpiece and other magnetic iron parts 
are exceptionally heavy for size of relay 
... provide highly sensitive and efficient 
magnetic path. 

High Operating Speed. Designed for 
extremely fast operation . . . a minimum 
of one to two milliseconds. 


Permits Handling Large Spring Loads. 
Power and sensitivity permit handling of 
large spring loads. Both single and dovu- 
ble-arm relays available. Maximum of 
10 springs on single-arm relay . . . 20 
springs (10 in each pileup) on double-orm 
relay. 





SURPASSING ELECTRICAL PROPERTIES 


INCREASED RESISTANCE TO ABRASION 


FREE STRIPPING 


EASE OF HANDLING 
CONTROLLED SPACE FACTOR 


UNAFFECTED BY OZONE, SUNLIGHT, ELECTRO-CHEMICAL 
INFLUENCES, AND MOST OTHER NORMAL DESTRUCTIVE FACTORS 


Be act 9 6 
See Fok pA 
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Electrical Insulation Performance 
takes a with new 


TURBOTHERM PLASTIC INSULATED WIRE 


Beyond which TURBOTHERM Insulated Wire, 


available with solid or stranded copper conduc- Underwriters Laboratories Approved for 80 de- 


gree C. Appliance, Radio Hook-up and Instru- 
ment Wire; T. F. and T. F. F. for decorative wall 
brackets and candlelabra lighting fixtures, and 
small electrical tools and controls, where 
operation in oil at 60 deg C. is a requisite. 


tor, offers a flexible, assembly-facilitating process. 
This means production-time economy right at 
your own line and bench-manufacturing points. 
Your requirements of insulated wire within the 
gauge range of No. 14 down to No. 30 can be 
most advantageously served by TURBOTHERM. 


Ask for samples and become convinced. 


WILLIAM BRAND & COMPANY 
276 FOURTH AVENUE, NEW YORK 10, N. Y.—325 W. HURON STREET, CHICAGO 10, ILL. 


Ol TUBING © SATURATED SLEEVING e VARNISHED CAMBRIC ¢ PAPER AND TAPE «© MICA AND MICA PRODUCTS 
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DIE CASTINGS 
THE MOST 
WIDELY USED 
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Unretouched photograph of 
the 30,000,000th reflector — 
as cast. Note the exceptionally 
food “hardware” finish of the 
bow! which is subsequently 
silver plated. 


; 
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Over 30,000,000 FrasnuicHt 


REFLECTORS FROM ONE DIE... 


The above flashlight reflectors are zinc die cast in an 8 cavity die—12 
“shots” every minute producing 5760 castings per hour! While this may 
be an exceptional application, over 30 million reflectors have been cast 
in the same die and the end is not yet in sight. Because of the low melting 
point of zinc alloy (727°F.) the die is not subject to the rapid erosion or 
heat checking common in the casting of higher melting point alloys and 
long die life is thus assured. 





cates? 


Furthermore, low casting temperatures permit the use of low cost die 
steels and high speed die casting machines. These are just a few of the 
many reasons why zinc has for many years been the most widely used 


die casting metal. 


FOR DIE CASTING ALLOYS 





You probably know the zinc die casting alloys by the trade name, 
Zamak. The New Jersey Zinc Company developed alloys of specific compositions 
for the die casting industry and gave them this name. Zinc alloys of these com- 
positions are the only ones used for die casting. Your die caster exercises careful 
control in the formulation of these alloys to assure maximum mechanical proper- 
ties and dimensional stability. 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N.Y. 
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Hidden within many of the conveniences whose unfailing services 
you take for granted today is copper—and in the finest of 
these, genuine Hussey Copper. For this versatile metal provides 
nearly ageless durability combined with corrosion resistance, 
ease of fabrication, excellent ‘conductivity and precise uni- 
formity. Wherever your applications call for Copper’s char- 
acteristics, depend on genuine Hussey Copper. Hussey ware- 


houses in all principal cities are at your service. 


C.G. HUSSEY & COMPANY 


(Division of Copper Range Co.) 
Rolling Mills and General Offices: PITTSBURGH, PA. 
Hussey Warehouses Carry = as 


Stocks of Copper and Brass 
Products for Prompt Delivery 
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GREY IRON CASTINGS 


’ 
2) . 


~ ONE OF THE NATION’S 


Duca AND MOST MODERN 
~ SOX FOUNDRIES 
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Bi WHELAND COMPANY 


WOO DIVISION 


MAIN OFFICE iy “MANUFACTURING PLANTS” 


CANA N Solel Nat 3333: 





How's TH IS eee for control 


of compound 
melting temperatures? 





Temperature variation 
only 1° F. + or — 
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Wi bi-metallic fixed 
ia, 


. 4 


SOY 
\\\\\\\ 
yh NK 


x 


w 


thermostats on your 


\ ome bs HD ]) [) 
SS ee ss, Oy) HY 
SAM OME LT 
Ee ha 


} A 
iyney 
De 


WY C g iy 
See 
ROS i] 


compound heating pots. 
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12 qt. CN dispensing 
pot with needle valve 
orifice. 
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If compounds you use can be maintained at correct pouring, dispens- 
ing or dipping temperature, you will never be troubled with carbonizing 
or cold lumps to delay production. 
Sta-Warm compound heating tanks and kettles and pots having ac- 
curately set and tested thermostats will help you. For instance, the 
melting pot you order from Sta-Warm may have up to nine electrical 
circuits carefully wound into resistance wire and applied to sides and 
bottom of the pot. Separate, sensitive bi-metallic bar thermostat with —> 
silver pointed adjusting screw will control each circuit. These will con- : : 
stantly cut in and out as required to maintain compound temperatures CN pet dispensing com- 
within 1° F. + or — for you. pound into wooden brush 
With a Sta-Warm compound melter on the job, your worries in that handles. 
department are over. You can bet on it! 
Get the low-down on Sta-Warm compound melters today. Wide 
range of sizes and shapes with several types of thermostat control and 
accessories tailoring the unit to your work. 
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A glimpse of Kopp Engineering Research 


Precision grinding of Kopp Gloss parts 
OPP GLASS parts fit snugly, transmit colors 
clearly, control distribution of light accurately, 
resist abrasion, shock or thermal shock—and otherwise 


fulfill your requirements—because Kopp takes pains in 


the design, manufacture and inspecting of all products. 


If you want highest quality glass parts for indicator 
lights, beam control, sight glasses, mechanism cases, 


or other service—specify KOPP! 


KOPP GLASS... 


SWISSVALE, PA. 
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i DID IT!” 















The hen gives herself a good round of ap- 
plause every time she lays an egg. And well 
she might — but she couldn’t have done it 
without that little bit of calcium which 
forms the shell. 





tlh str 


“MESA MESS SES s 


) Every time a top engineer sees one of his 
) drawing board dreams breaking a speed or 
endurance record, he says to himself, “I did 
it — did it — did it!” — and that does not | 
mean he has laid an egg, either. 





But that dream could not have materialized 
— not good — without that little bit of so- 
essential Mica. And not real good — if that | 
Mica wasn’t Macallen. 








ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE , | 


when you think of MICA, think of MACALLEN 









16 MACALLEN STREET @ BOSTON 27, MASS, 
THE MACALLEN COMPANY CHICAGO: 565 W. WASHINGTON BLVD. @ CLEVELAND: 1231 SUPERIOR AVE, 
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No nut can turn loose on its bolt so long as there is 
pressure on its threads 

Kantlink spring washers keep that_pressure on. 
There is no substitute. 

The first loosening or wear of bolted assemblies 
comes in the other parts, not from the nut turning on 
the bolt. Ductility may permit slight bolt stretch, 
or the gradual friction of metal on metal, or the 
grinding down of burrs, flares, or the pulverizing of 
scale, rust or paint—these things cause inevitable 








Originators of 


Put on the 
ae ieee 














loosening unless a strong expanding spring washer 
keeps the pressure on. 

The powerful expansion of Kantlink, as this in- 
evitable wear occurs, gives you ample time to re- 
tighten before trouble starts. 

For continuous pressure on all your bolted as- 
semblies specify Kantlinks—the wide range helical 
spring washers that are stronger, and hold all parts 


tight longer. 
Write today for descriptive folder. 





wee i: 2 


the loligurange spring washer 


THE NATIONAL LOCK WASHER COMPANY 


Newark 5, New Jersey 
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AMPli-press 


SMALL 
PRACTICAL 
INEXPENSIVE 


ni ii accent EET NT 


For Installing AMP Solderless Electrical and 
Other Light-Press Operations 


Platte ne 


HANDY, FOOT-OPERATED BENCH PRESS FOR PLANTS 


OF ANY SIZE—“AMPLI-Press”’ offers the advantage of press 
installation of AMP solderless terminals and connectors at little 
more than the cost of a hand tool. Just the thing for harnesses, 
repair work, maintenance and other operations where limited use 


of electrical connections, do not warrant investment in power 
tooling. 


Moderate pressure on! the treadle produces same uniform, high 
efficiency, solderless connections as expensive power equipment 
Only difference is in production speeds. Uses interchangeable 
crimping heads for various AMP terminal types and wire sizes. 
Heads available for AMP “‘Solistrand,”” ‘“’Pre-Insulated,” “’Dia- 
mond-Grip,”’ “Plasti-Grip’”’ and ‘Budget’ Terminals. Wire sizes 
22-10. ‘““Ampli-Press’”’ is easy to operate, has no complicated 
mechanism to get out of order and occupies only 7 square inches 
of bench space. Easily adaptable to other light press opera- 


tions, such as shearing, crimping, cutting, riveting, eyeletting, 
punching, etc. 
. Write for complete details 


AIRCRAFT-MARINE PRODUCTS Inc. 


1504 North 4th Street, Harrisburg, Pa. 


“PRECISION ENGINEERING AMP APPLIED TO THE END OF A WIRE” 
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YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS 





Here’s another outstanding 
application for one of the many 
G-E permanent magnet materials 
—the magnetic liquid level gage 
manufactured by The Boston Auto 
Gage Company. 
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Two G-E sintered ALNICO Let us help you with your magnet application 
ae magnets, separated problems. General Electric engineers, backed by 
y an aluminum diaphragm, _ years of research and magnet design experience, 
function asa leakproof magnetic are at your service. Metallurgy Division, Chemical 


coupling in this gage to ac- Dept., General Electric Co., Pittsfield, Mass. 
curately indicate the level of the 
insulating liquid in transform- 





ers. The rise or fall of the float actuates the dial | Os Ll 4 
pointer by means of the coupling. ieisoee”, on noe weneiae nota geulteaah oor 

In addition to the large group of sintered and permanent magnet problems. feo pen 
cast ALNICO permanent magnets, General Electric This bulletin contains information about the ¢haracteris- 
now Offers you greater flexibility of magnet design pr Aryan. wn e's ad permanent maagueE materiale, 
with the ductile alloys CUNICO, CUNIFE and SIL- ee | 
MANAL and the tiahewsiaghe, non-metallic VECTO- 





METALLURGY DIVISION, Section HA-7 
CHEMICAL DEPARTMENT 

GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 


LITE. Be assured of receiving magnets of the highest 
uniform quality resulting from precise G-E produc- 
tion methods, accurate testing and rigid inspection. 


I 
| 
| 
| Please send me your new bulletin, 
| CQ-3, "G-E Permanent Magnets’’ 
PERMANENT | |.” 
| 
| 
MAG = 
L Cyr... : 
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of TIMKEN bearings 


MAKES POSSIBLE THE USE OF SMALLER BEARINGS, WITH SAVINGS IN 
SPACE, MATERIALS AND COST—A RESULT OF YEARS OF CONSTANT 
IMPROVEMENT IN TIMKEN BEARING QUALITY 


N the ten years since the present load 
capacity ratings of Timken tapered 

roller bearings were established, Tim- 
ken bearings have been steadily im- 
proved. Improved so much that today 
the load carrying capacity of Timken 
bearings is a good 25% greater than it 
was 10 years ago! 

Asaresult, The Timken Roller Bearing 
Company is now able to announce a 
25% increase in the load capacity ratings 
of all Timken bearings—following a 
careful review of laboratory studies on 
fatigue life machines over the past ten 
years, together with close observation 
of bearing performance in the field. 


Permits Use of Smaller Bearings 
Now you can safely carry your present 
bearing loads on smaller size Timken 
bearings. Reductions in size of shafts 
and housings are possible. Products can 
be made more compact — lighter in 
weight. You have an opportunity to save 
both on bearing costs and material 


improvement in the quality of Timken 
tapered roller bearings over the past 10 
years. It is due to a number of factors, 
including improved alloy steels made 
in our own Timken steel mill specifical- 
ly for anti-friction bearings, better metal- 
lurigical control in the processing of this 
steel, more accurate manufacturing equip- 
ment, greatly improved surface finishes, 
and more accurate inspection methods. 
That these improvements in Timken 
bearing quality have resulted in 25% 
greater load capacity has been con- 
clusively demonstrated by years of ex- 
haustive laboratory and field studies! 


New Engineering Journal 
to Give Facts 


A new Timken Engineering Journal 
is now in preparation which will give 


complete capacity rating tabulations and 
will also include new bearings intro- 
duced since the last publication. Pend- 
ing publication of the new Journal you 
may take full advantage of the 25% 
capacity increase by multiplying the 
existing ratings by 1.25. 

For further assistance in the applica- 
tion of Timken bearings, call upon our 
field engineers or our Engineering De- 
partment. 

Timken tapered roller bearings take 
any combination of radial and thrust 
loads, hold shafts in rigid alignment, 
assure precision and minimize friction. 
The 254 increase in load capacity ratings 
is the /atest example of Timken leader- 
ship in serving the bearing needs of all 
industry ... one more reason why it pays 
to look for the trade-mark ‘‘Timken” 
on every bearing you use. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Cable address: ““TIMROSCO”. 


costs. And this increase in ratings should 
enable engineers to utilize the advan- 
tages of Timken bearings in an even 
broader variety of applications than has 
been practicable in the past. 


Result of Constant Quality 
Improvement 


This 25% increase in Timken bearing 
capacity ratings is based on continued 


HEBER By 
TIMKEN 
TAPERED 
ROLLER BEARINGS 


BEARING TAKES RADIAL @) AND THRUST 


NOT JUST A BALL <> NOT JUST A ROLLER q—> THE TIMKEN TAPERED ROLLER ¢ 


4) — LOADS OR ANY COMBINATION -{ 
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NEW PLANTFINDER — 
FREE .. . Describes im- 
mediately available proper- 
ties — indexed, cross-indexed 
for your convenience. Write 
for free copy—to the address 
listed below—on your com- 
pany letterhead, please. 
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THE MORAL OF 


THESE QUOTES IS THIS: 


Check us First for Land, 


ants and i:quipment 


Your Requirements “Unusual”? 


‘*. .. what we have been able to do for our students... 
could not have: been done without the understanding and 
co-operation of the War Assets Administration . . . your 
agency's handling of the entire matter has been outstand- 
ingly satisfactory .. .” 

— Educational! Institution* 


Need New Facilities in a Hurry? 


“. . . delay might well have been disastrous. The 
handling . . . by your office has been . . . prompt and 
satisfactory .. .” 

— Tubing and Conduit Manufacturer* 


Want to Cut Your Costs? 


“ 


. we have been able to operate this plant at a 
profit . . . our facilities are modern and efficient 
resulting in lower costs for us and . . . considerable com- 
petitive advantage.” 

— Steel Fabricator* 


Looking for a Branch Plant? 


“We are glad to recommend to our industrial friends, 
who might be looking for new facilities or additional manu- 
facturing space, that they first consider available surplus 
war plants.” 

— Automobile Manufacturer* 


*From purchasers of war surplus plants; names on request. 


Investigate Ready-built, Ready-to-occupy 
Production Facilities Available Now 


Hundreds of sound, well-built, modern manufacturing 
plants and other production facilities are available for 
immediate purchase or lease. Big, complete plants or small- 
space units, from coast to coast and border to border. 

Our nearest Field Office can tell you what and where 
these are, advise you how to bid on them, provide you with 
descriptive literature and other information. 

Phone, write or wire today. 


WAR ASSETS ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 


Field Offices: 


Denver 


ROOM 1402, 


* Detroit 





‘1’ BUILDING, WASHINGTON 25, D.C. 


Atlanta + Birmingham °* Boston * Chicago * Cincinnati + Clevelana 


Grand Prairie, Texas * Jacksonville * Kansas City, Missouri 


Los Angeles * Minneapolis * Nashville * New Orleans * New York ° Philadelphia 


Richmond 







St. Louis 


San Francisco Seattle 
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A NEW HIGH FOR EXTRUDED VINYL TUBING 





Natvar 400 now has “four ridges equally spaced around the circumference, and 
running the length of the tubing.” This marking was specified by Underwriters’ 


Laboratories to distinguish it from tubings limited to lower temperatures. 


It may now be safely used in many applications instead of varnished sleeving, 


with great savings in material and labor costs and reduced waste. 


More and more users of extruded tubing are standardizing on Natvar 400 
because, in addition to its remarkable heat and oil resistance, it is well balanced 


in other properties. E.T.L. and Underwriters’ reports are available on request. 







THE N 


| 207 


TELEPHONE 
RAHWAY 7-2171 


RANDOLPH AVENUE * 


CABLE ADDRESS 
NATVAR: RAHWAY, N. J. 
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continuous 


operating temperature 


NAL VARNISHED P 


WOODBRIDGE 























Natvar Products 


@ Varnished cambric—straight cut and bias 
@ Varnished cable tape 

@ Varnished canvas 

@ Varnished duck 

@ Varnished silk 

@ Varnished special rayon 

® Varnished Fiberglas cloth 

@ Silicone coated Fiberglas 

®@ Varnished papers 

@ Varnished tubings and sleevings 

@ Varnished identification markers 

®@ Lacquered tubings and sleevings 

@ Extruded vinyl tubing 

@ Extruded vinyl identification markers 


Ask for Catalog No. 21 
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a new partner in creating 


You Get Finest Prints From Your 
ipment With Helios Papers, 
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Drafting, Repreduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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ENGINEERS 
DRAFTSMEN 
EXECUTIVES 


Tue new Auto-Lite Automotive Wire and Cable and Mag- 
net Wire Catalogs are packed with information every execu- 
tive and engineer should have. Besides covering such 
important subjects as magnet wire, high tension ignition 
cable, low tension cable, ignition cable assemblies, wiring 
harness assemblies, battery cable assemblies, they provide 
comprehensive charts and data tables of greatest use in 
designing and estimating. 

Write on your company letterhead for your copies today. 


THE ELECTRIC AUTO-LITE COMPANY 


Wire and Cable Division 
Sarnia, Ontario Port Huron, Michigan 


AUTO 2 BE WT Usama (311 


TUNE IN THE DICK HAYMES SHOW FOR AUTO-LITE, THURSDAYS, 9:00 P.M.—E.T. ON CBS. 
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O NEW or improved product worth its 

salt was developed overnight. More 

often than not, the product is first produced 

as a crude prototype and the basic principle 

of the design proved—then follows reduction 

of the basic idea to a practical working model. 

This step generally involves the sampling 
and testing of components. 

Standard components should be sought in 
initial planning, but if the projected sales 
volume warrants, modifications in catalog 
items can often be justified on the basis of 
more satisfactory performance, space saving, 


or even lower cost in the long run. At this 
point the vendor is called in. A few hand- 
made samples are submitted for test. If they 


pass muster, the component manufacturer 
may get some sort of an assurance of an 
order for a substantial quantity in the indefi- 
nite future, but he rarely gets an order at this 
stage of the development. He is asked to 
await a final decision. 


OO many other matters of high policy 

must be settled first. Perhaps the mo- 
ment is inopportune to launch the new proj- 
ect. The availability of key materials, like 
steel, may be in doubt. Or the sales depart- 
ment is holding back. For weeks and some- 
times even months, nothing happens, as far 
as the vendor is concerned. 

Then suddenly things begin to jell. Pro- 
duction has got to get started and fast. 
Orders for materials and parts are released, 
marked “Urgent”. A component proposal 
that has been gathering dust for six months 
suddenly becomes active. “When can 10,- 
000 be shipped?” 


Don’t Leave Components to the Last! 





as AIT a minute, brother! We're not 

fully tooled up. Those hand-made 
samples cost us $12 apiece and we quoted 
you $1.80 in lots of a thousand. We'll do 
the best we can, but why didn’t you let us 
know sooner?” ; 

Yes, the component parts manufacturer 
has his production problems, too, particularly 
if a special item is specified. If there is no 
doubt as to the ultimate sources of the prin- 
cipal components, it would appear logical to 
keep suppliers informed on impending re- 
leases. There will be some assurance at least 
that temporary tooling is at hand by the time 
the quantity orders are released. Even on 
catalog items, keeping the vendor informed 
gives him time to line up materials and 
schedule machine time. 


URTHERMORE, it is always prudent to 
check with the vendor’s application engi- 
neer before placing a quantity order for com- 
ponents. Perhaps some uncataloged item 
will serve the particular purpose better. En- 
vironmental factors are important. They 
often affect the rating of a component. So 
do duty factors. Manufacturers of compon- 
ents are not prone to emphasize limitations 
in their sales literature, but they all welcome 
the opportunity of working with the product 
designer—the earlier in the design stage the 
better. In fact, some vendors have been 
known to refuse a quantity order until their 
engineering departments have had a chance 
to check the application. 
It pays to keep the vendor informed all 
along the line, on both engineering and com- 
mercial phases of a new application. 






































Design Stresses so: 


Beryllium Copper Parts 


Maximum allowable working stresses for three age-hardening alloys 


of beryllium copper suitable as spring materials depend to a large 


extent upon the amount of cold work done upon the material be- 


tween the solution anneal at the mill and the final heat-treatment 


at the fabricator. 


material, a copper base alloy containing 2 per 
cent beryllium with about % per cent other 
added elements. Today it is a family of alloys, all age- 
hardening. Just for springs and other mechanical parts 
alone there are today three different alloys, each with 
its own special characteristics : 

1. The high strength alloy containing 2 per cent 
beryllium with substantially higher properties than 
before. 

2. A lower cost alloy with 1.7 per cent beryllium 
delivering the same performance as the pre-war 
2 per cent composition. 

3. A high conductivity alloy containing 0.3 per cent 
beryllium and 1.4 per cent cobalt with strength 
comparable to bronze but three times the conduc- 
tivity. 

Composition and hardening heat-treatments for each 
of these three materials are given in Table I. There 
are in addition, a number of other age-hardening beryl- 
lium copper alloys with properties specially developed 
for screw-machine parts, sand and precision castings, 


| | NTIL recently, beryllium copper meant just one 


Table I—Three Types of Beryllium-Copper 
Spring Alloys 


| High High High 
Characteristic strength, | strength, | conductivity, 
properties special standard good 
grade grade strength 


ASTM designation B195 | B 194 None 
Nominal composition, 
per cent 
Beryllium 2.00 1.70 0.30 
Cobalt and nickel 0.30 0.30 1.40 
Other elements 0.30 
Copper remainder | remainder remainder 
Solution temperature 1450F 1450F 1650F 
Hardening temperature 600F 650F 850F 
Hardening time, hr 1 to 3 1 to 3 1 to 3 





ROBERT W. CARSON 
Consulting Engineer 
The Beryllium Corporation 


forgings and bearings, and still more under develop- 
ment. But this article will be concerned with only the 
three types of spring materials mentioned above. 

Age-hardening is the basis for the favorable and most 
useful properties of these alloys. Their hardening re- 
sponse is obtained by a series of two heat-treatments. 
The first one is a solution anneal performed by the mill 
in producing the material. The second one is the har- 
dening heat-treatment usually done by the fabricator 
after the part is finish formed. All of these alloys re- 
spond favorably to additional cold work introduced 
between the two heat-treatments. This cold work may 
take the form of additional reduction in diameter of 
wire by drawing through dies, or in strip by further re- 
duction in thickness by rolling. 

Added cold work before hardening gives increased 
strength after hardening, accompanied by a decrease in 
ductility and a more rapid rate of hardening which de- 
creases hardening time. Since desirable spring proper- 
ties are enhanced by cold work, it is usually desirable 
to use material with the maximum amount of cold work 
it can stand in forming. For convenience in specifying 
material, the temper or the amount of cold work is ex- 
pressed as the reduction in B&S gage numbers after 
the last mill anneal. 

Substantial amounts of cold work may also be intro- 
duced in forming finished parts from wire or strip. This 
forming cold work is advantageous when it takes place 
in a section where working stresses are high, since such 
cold work will have the same beneficial effect on final 
properties as additional cold work in the wire or strip 
material. But if the form of the part requires good 
ductility to withstand a sharp bend or deep draw, then 
less cold work must be specified in the purchased mate- 
rial with some sacrifice in strength of the stressed sec- 
tion. 

For the two high-strength alloys in the form of strip, 
Table II gives temper recommendations in terms of the 


ELECTRICAL MANUFACTURING 






Sa man Oe 


etch? lian lea aR ab alae 
































| Table II—Selection of Temper for Forming 
Operations 


Minimum forming radius in relation to strip thickness 
for standard tempers available 








| Temper designation Ratio of radius to thickness 


High-strength alloys 


2% beryllium 1.7% beryllium 


Annealed Any Any 
| 1 Number hard 1 Any 
| 2 Numbers hard 2 1 
| 4 Numbers hard 5 3 


High-conductivity alloy 


Not hardened Hardened 
Annealed Any Any 
2 Numbers hard z 
6 Numbers hard 3 


wih 





smallest radius over which a given thickness of stock 
; may be bent without danger of cracking. For wire 
forms and coil springs, wire 3 numbers hard is usually 
specified unless the radius of bend is less than three 
or four times the wire diameter. For sharper bends, 
annealed or 1 number hard wire is required. 
During the hardening heat-treatment, tensile strength 
; increases by 70 to 120 per cent, reaching typical tensile 
values as high as 200,000 psi and hardness values of 
Rockwell C-42 for the 2 per cent alloy with maximum 
cold work. The high strength alloy with 1.7 per cent 
beryllium when hardened develops properties only 
slightly lower but has a little better ductility before har- 
dening. For both alloys in the fully hardened condition 
ductility is too low to permit additional bending or form- 
ing. But before heat-treatment both materials have ex- 
cellent ductility and good forming properties. Minimum 
values for both tensile and elongation are included in 
Table III for material in the fully hardened condition. 
Some typical applications are shown in Figs. 1 and 2. 
Electrical conductivity increases by about 50 per cent 
during hardening, the final value of conductivity de- 
pending upon the time and temperature used in harden- 
ing. Higher heat-treating temperatures and longer har- 
dening times give higher conductivity. Maximum con- 
ductivity is reached only by over-ageing, or heat-treat- 
ment considerably beyond the time for peak tensile 
strength. For those applications requiring both strength 
and conductivity a compromise heat-treatment is selected 
and somewhat lower stresses used in design. 


Lb ROA TN nA 


When the design of the part requires higher ductility 
after hardening than obtained in the fully hardened con- 
dition, two alternatives are available. Either the mate- 
rial can be over-aged as for increased conductivity, or 
material with less cold work can be used. For either 
method the final combination of ductility and tensile 
| strength is approximately the same. Attempts to obtain 





increased ductility by under-ageing are seldom success- 
ful since in the initial stages of hardening the ductility 


« 


Fig. 1—To give this Ranco refrigerator control maximum 
accuracy and stability of calibration, the high strength 
2% beryllium copper alloy is used for the diaphragm. 
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Table I1l—Physical Properties of Three 
Beryllium Copper Spring Alloys 





High-strength alloys | 


_| High-con- 
2% | 1.7% 


ductivity 
beryllium | beryllium alloy 


Heat-treated for 
maximum strength from| 
1 number hard 
Tensile strength, psi | 165,000 150,000 
Elongation, per cent 5.0 5.0 
2 numbers hard 
Tensile strength, psi | 175,000 160,000 
Elongation, per cent | $5 3.5 
4 numbers hard 
Tensile strength, psi 190,000 | 180,000 
Elongation, per cent 1.0 1.0 
6 numbers hard 
Tensile strength, psi 120,000 
Elongation, per cent 6—8 
Conductivity at peak ten- | 
sile strength in percent- | 
age of copper 
Maximum conductivity 
with over-ageing 28—30 28—30 55—60 
| 19,000,000 | 18,500,000 | 18,500,000 
7,300,000 | 7,000,000 | 7,000,000 


21—25 | 23—26 43-48 


Elastic modulus, psi 
Torsion modulus, psi 





drops more rapidly than the tensile strength increases. 
However obtained, increased ductility in the hardened 
condition means a reduction in strength and requires 
some reduction in design stress. 

Elastic modulus increases also during heat-treatment, 
reaching a maximum value at a time considerably be- 
yond that required to reach peak hardness or strength. 
Values of modulus shown in Table III are for material 
in the fully hardened condition. Because of this change 
in modulus during hardening, performance tests on 
springs must be made after heat-treatment, since the 
increase in modulus will change the stiffness or load- 
deflection rate of the part. 

Cold work before hardening has little effect on the 
hardening response of the 0.3 per cent beryllium alloy. 
But this uniform response added to the higher proper- 
ties introduced by cold work alone gives tensile strengths 
in the range of phosphor bronze with three times the 
electrical conductivity. In addition, this alloy will with- 
stand temperatures 150 F higher than bronze. 

Ductility in the fully hardened material is higher 
than for the 2 per cent beryllium alloy, and the effect 
of heat-treatment is somewhat different. In annealed 
material, elongation shows the same tendency to drop 










































Fig. 2—Bourdon tubes in U. 8S. Gauge pressure indicators 

are made from high strength beryllium copper alloys for 

greater sensitivity, freedom from drift, and ability to 
withstand higher working stresses. 


during hardening, but with more cold work in the mate- 
rial, elongation after heat-treatment is actually increased 
over the value before hardening. This condition is 
taken into consideration in the temper recommendations 
given in Table II for strip material. 

When both strength and ductility are important in 
applications for this high conductivity alloy, better duc- 
tility and therefore better forming properties are ob- 
tained with the material in the hardened condition. Be- 
cause ductility after hardening is good enough to per- 
mit quite a range of light forming operations, the high 
conductivity alloy in both strip and wire is regularly 
supplied in heat-treated form. The cost of heat-treating 
the mill product is much less than the cost of hardening 
finished parts, and therefore offers a substantial cost 
savings as well. Of course, when the design of the 
part is such that maximum ductility is necessary to 
withstand heavy forming operations, then the annealed 
material must be. specified. Temper recommendations 
are included in Table II for both the heat-treatable and 
the hardened materials. Some typical applications are 
shown in Fig. 3. 

Conductivity of the 0.3 per cent beryllium alloy is 
doubled during hardening, reaching a value of about 
50 per cent that of pure copper. Increased cold work 
tends to reduce the final conductivity slightly. Over- 
ageing will bring the conductivity to as high as 60 per 
cent, and higher heat-treating temperatures tend to give 
slightly higher conductivity and ductility but with some 
loss of strength. The recommended hardening temper- 
ature of 850 F gives the best combination of properties 
for most uses. 


Selection of Design Stresses 


Minimum values for tensile strength, elongation, con- 
ductivity and modulus for material in the fully hardened 
condition are given in Table III, for comparison with 
the two high strength alloys. 

Recommended design stresses for all three alloys are 
included in Table IV for typical spring applications. 
Values given are for material heat-treated to maximum 
tensile strength and hardness. When compromise heat- 
treatments are used to obtain increased ductility or con- 
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Fig. 3—For flat springs that carry current, the high con- 

ductivity 0.3 per cent alloy gives the highest combination 

of conductivity, heat resistance and strength obtainable 
in any spring material. 


ductivity, design stresses must be reduced by 10 to 20 
per cent depending on the amount of over-ageing used. 
For any specific spring application, these recom- 
mended design stresses must be used with care and 
judgment, recognizing the limitations of design for- 
mulas and the importance of certain types of service 
conditions. This is particularly true for designs that 
do not lend themselves readily to accurate stress anal- 
ysis. Adequate allowance must also be made for spring 
forms that introduce higher stresses than shown by 
formula. For example, a part may be bent, dished or 
flanged to give greater stiffness than obtained from a 
flat rectangular section. This decreases the effective 
working length of the spring and increases stresses. 

In many types of flat springs higher stresses are in- 
troduced by clamping or mounting faces, particularly 
where the clamps are not exactly flat or where trans- 
verse curvature is introduced, increasing stiffness and 
localizing stresses at the mounting. When bends, holes 
or notches must be included in the design, allowance 
should be made for localized stress increases. Coil 





Table IV—Recommended Design Stresses for 
Spring Applications at Room Temperature 


High-strength alloys 








| High-con- 
2% 1.7% ductivity 
beryllium | beryllium alloy 
Static loads, psi: 
Annealed temper | 65,000 60,000 | 35,000 
2 numbers hard | 70,000 65,000 | 45,000 
4 numbers hard | 75,000 70,000 
6 numbers hard 50,000 
Endurance limit for 
1,000,000 cycles 45,000 40,000 30,000 
For minimum drift or 
maximum conformity 50,000 40,000 
Operating temperature 
at which strength is | 
reduced by 
25 per cent 325F | 350F | 400F 
50 per cent 450F | 475F 525F 


\ \ 


NOTE: Service conditions, special heat-treatments or design 
limitations may require some modification of these values. 
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ring stresses may be higher where end hooks of dead 
ils join active coils due to the addition of a bending 
ad to the torsional stress. Working stresses slightly 
igher than those given in the table may be used safely 
r strip thickness and wire diameter less than 0.010 in. 


Influence of Type of Load 


Safe design stresses also depend on the type of load. 
lor loads that are relatively constant or applied in- 
frequently (up to 10,000 load cycles during life) the 
values given in the table for static loading are safe, 
provided the design is such that they are never ex- 
ceeded. Endurance load figures are safe for service up 
to approximately 1,000,000 load cycles. For a moderate 
number of flexures, such as 100,000, a stress value be- 
tween static and endurance load figures may be used, 
but with some caution. For an application involving 
10,000,000 or more cycles, the maximum working stress 
should be kept 10 per cent or more under the endurance 
figure given. 

In designing a spring for maximum stability or re- 
sistance to drift, usually of importance only with one 
of the high strength alloys, a stress lower than for 
static loading should be used. Working stresses recom- 
mended for minimum drift can be depended upon to 
produce less than 1 per cent change in deflection as the 
result of a continuously maintained load over the life 
of the part, provided the heat-treatment has been se- 
lected to give the part maximum stability. 

Maximum conformity, generally of significance only 
for the high strength materials, is obtained by fixture 
heat-treatment, when the hardened part upon removal 
from the fixture conforms to the shape it was held 
during hardening. Conformity is largely a matter of 
stress relief, and more complete stress relief requires 
the same type of over-ageing heat treatment used to 
obtain increased ductility or conductivity. Since there 
is some loss of strength during this over-ageing, design 
stresses must be reduced. Values recommended in the 


200, 









2 
oO 
S 
™—160 
£ 
> 
. 
@ 
BS 
“120 
& 
3 
Cc 
5 
8 . 
0 Electrical 40€ 
onductivi 0 
880 F 109 = 
+ ‘S 
5 5 
L = 
z. c 
*10 08s 
2 
>_ 
Ss 
os 
5 9 
io 


Hardening time, hours 


Fig. 5—Rate of hardening response increases with higher 

hardening temperatures. Here are typical curves for the 

high strength alloys. For usual applications 600 F 

is recommended, but higher temperatures may be used 
to obtain special properties. 
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Fig. 4—Added cold work in the high conductivity alloy 

(and in the high strength beryllium copper alloys as 

well) has the effect of increasing the rate of hardening 

and also gives greater strength, permitting the use of 
higher design stresses. 


table assume over-ageing to obtain full conformity and 
stress relief. 

Temperature relaxation data included in Table IV 
are intended only for guidance in selection of a working 
stress to use at elevated temperatures. For only mod- 
erate increases in temperature the strength is affected 
but little. But when service temperatures reach about 
300 F for high strength material, or 375 F for high 
conductivity alloy, only moderate increases in heat will 
cause considerable loss in elastic limit. The designer 
must bear in mind that a current-carrying spring may 
have a higher temperature than the surroundings. As 
nearly as possible the design should be based on the 
temperature at the point where working stresses are 
maximum ; for example, the fixed end of a cantilever 
spring. If the part is subjected to occasional momentary 
higher temperatures, peak temperatures rather than 
average temperature should govern the selection of 
working stress. 


Heat-Treating Recommendations 


Hardening temperatures given in Table I give accept- 
able results for ordinary applications. The hardening 
time recommended will give maximum. strength when 
parts are heated in a circulating air furnace; with a 
muffle furnace, heating rate is somewhat slower and 
added time should be used. A salt bath gives faster heat 
transfer and will require 25 per cent less time than 
stated. 

Referring to the range of time given under heat-treat- 
ing recommendations, the longer time is required for 
annealed material because of its slower hardening rate. 
Increased cold work accelerates the hardening time, 
with maximum cold work requiring the shortest time 
given, as the hardening response curves, Figs. 4 and 
5, show. Cold work introduced in forming the parts, 
when applied to sections subject to working stress, has 
the same effect as temper in the stock in increasing the 
hardening rate. The hardening time selected should 
therefore take into account both sources of cold work: 
temper in the stock, and forming. 

Temperatures specified should be held within a range 
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Fig. 7—To develop maximum stability with high strength 
alloys the best heat-treating time and temperature is 
found by making tests on hardened springs, using drift 
measuring equipment such as the electronic micrometer. 


of 10 F of the values given in Table III. Since harden- 
ing rate is accelerated rapidly with only a moderate 
increase in temperature, particular attention should be 
given to avoiding even momentary periods of higher 
temperature. Time at temperature should be measured 
from the time the furnace load reaches hardening tem- 
perature. Charging into a furnace previously brought to 
heat is preferable. For these ordinary hardening cycles, 
cooling rate is not important. Parts may be furnace 
cooled, quenched or cooled in air, whichever is most 
convenient. 

For the two high-strength alloys, a short-time high- 
temperature heat-treatment can be used with the fol- 
lowing advantages : 

1. Considerable saving in heat-treating time and cost. 


2. Greater degree of stress relief for fixture forming. 
3. Better fatigue strength. 

4. Greater resistance to drift. 

Depending on the particular properties desired from 


the heat-treating operation, temperatures will be in the 
range of 660 F to 725 F with the time as short as 10 
or 12 min. and as long as 90 min. 

Since the high temperature heat-treatment requires 
more critical control of both time and temperature than 
is usually obtainable in an air or muffle furnace, a cir- 
culating air furnace or salt bath is preferred. Furnace 
temperature must be held constant to within 5 F, 


Quenching into cold water at the end of the hardening 


time is helpful in more accurately controlling heating 
time. When a salt bath is used for hardening, heat- 


treated parts must be carefully cleaned to remove al! 
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Physical 





Heat-treating time 





Fig. 6—For short-time high-temperature heat-treatment 

of high strength beryllium copper alloys, several differ- 

ent combinations of properties can be obtained, de- 
pending on the hardening time selected. 


traces of the salt. For best results, a salt bath used for 
beryllium copper should be kept clean and not used for 
other materials, such as steel. 

The relationship between properties obtained and har- 
dening time for the high-temperature heat-treatment is 
shown in the accompanying chart, Fig. 6, on which heat- 
treatments giving three different combinations of proper- 
ties are indicated. No. 1 through the point of peak tensile 
strength gives the parts best hardness, strength and 
wear resistance with highest endurance strength. Heat- 
treatment designated as No. 2, which goes through the 
point of minimum drift, is used for springs that are 
calibrated or must hold tension accurately for long 
periods of time. Stability depends on two factors: mini- 
mum internal stress and maximum elastic limit. Since 
stress relief usually is not complete at peak hardness, 
a better combination will often be obtained by over- 
ageing with some loss in elastic limit, balanced by in- 
Heat-treatments at the higher 
temperatures usually give best results. The No. 3 heat- 
treatment is selected when either dimensional control, 
additional conductivity or greater ductility is more im- 
portant than peak hardness or low drift. Maximum 


creased stress relief. 


conformity is obtained by a high degree of stress relief, 
causing parts to set to the shape induced by the harden- 
ing fixture. Added cold work accelerates the rate of 
stress relief, giving better spring properties for the 
same degree of conformity. 

In the use of this short-time high-temperature har- 
dening method the heat-treating time required to obtain 


(Continued on page 176) 
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Engineering Problems in 





Hermetic Refrigeration Motors 


Because they become integral parts of the motorized compressor units 
there are problems in heat dissipation, choice and application of insulat- 
ing materials, and use of temperature and overload protective devices. 


B. O. HAUN, Jr. 


Electrical Engineer 


ECHANICAL refrigeration, through succes- 

sive stages of progress, has been refined from 

large cumbersome machinery to the present- 
day unit with all of the mechanism sealed into a single 
housing, exposed to the refrigerant and lubricant. Dis- 
covery of better refrigerants coupled with mechanical 
improvements have resulted in smaller units, now 
readily adaptable to home use. 

The hermetically sealed unit has been the principal 
mechanical development which has contributed to the 
reduction in size and increase in the life expectancy of 
the unit. The term “hermetically sealed refrigeration 
unit” technically refers to a permanently sealed unit, 
consisting primarily of drive motor, compressor, con- 
denser and evaporator, together with the necessary oil 
and refrigerant. However, the term is also loosely 
used to describe any refrigeration unit where the motor 
and compressor are enclosed in a single housing and 
sealed either permanently by welding or temporarily by 
gaskets and bolts. In either case the motor and com- 
pressor use common bearings and are exposed to the 
lubricating oil and refrigerant. 

Domestic refrigerators are now almost universally 
supplied with hermetic units and more commercial her- 
metic units are appearing as manufacturers get the 
know-how in building this type of unit. 


Four Parts Comprise Unit 


Fundamentally, both units are made up of four pieces 
of equipment : an evaporator, where heat is absorbed by 
the refrigerant; a compressor for withdrawing the 
refrigerant vapor from the evaporator and increasing 
its pressure so that its new boiling temperature exceeds 
that of the air which is used to take heat out of the 
system; a condenser in which the high-pressure vapor 
gives up its latent heat and becomes a liquid; and an 
expansion valve which controls the rate of flow of the 
high-pressure liquid, at reduced pressure, to the 
evaporator. 

Lubricating oil and a refrigerant are also essential 
components. The oil used in hermetically sealed units 
is generally of a mineral base and must be chemically 
pure, with special attention given to the water and sul- 
phur content. Since the system is sealed and expected 
to operate for a long period of time, the oil must be 
stable and must not tend to sludge in the presence of 
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Hermetically sealed compressor unit with a_ typical 
mounting of inherent protector and magnetic relay 
for the starting winding. 


the refrigerant or other materials normally present in 
the unit. 

The refrigerant most commonly used is Freon 12. 
This material, unfortunately, is an excellent solvent for 
certain substances, such as natural oils and waxes, 
normally found in cotton and paper, electrical insulation 
and most insulating varnishes. Freon 12, however, is 
non-corrosive to metals commonly used in refrigeration 
equipment and has good dielectric strength which 
makes it particularly suitable for hermetically sealed 
units. 

The electric motor used in a hermetically sealed 
system is of necessity materially different from the or- 
dinary open-type motor. The hermetic motor consists 
of a stator and rotor without shaft or bearings. The 
stator is held in position in the housing either by a 
press fit on the outer periphery or by means of clamps. 
The rotor is fixed to the crankshaft of the compressor. 

Electrical insulation must be specially purified to re- 
move Freon-soluble materials such as natural oils and 
waxes, and the motors must be substantially free of 
dirt, rust, scale, grinding dust and metal chips to pre- 
vent clogging of small passages, valves and screens. 
Extreme care must be taken to prevent dirt being en- 
trapped between the motor laminations where it can 
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Finished rotor and stator of a g-hp hermetically sealed 
refrigeration motor built by Emerson Electric Manu- 
facturing Company. 
later creep out into the system. Even lint on insulat- 

ing materials must be eliminated. 

Moisture in a unit causes corrosion or deterioration 
of some of the parts and also might freeze, thereby 
restricting the expansion valve or other small passages 
in the system. Manufacturers, therefore, have found 
it necessary to dehydrate the units to the point where 
there are only 20 to 25 parts of water per million parts 
of refrigerant. Since oil or varnish would tend to trap 
moisture, the motor windings are not impregnated and 
all parts are carefully washed in naphtha to remove oil. 

Excessive temperatures must be avoided during the 
manufacture of the motor as well as during assembly 
of the unit and later in operation in the field. The 
insulation used on the wires is a polyvinyl formal resin 
type and is thermoplastic, becoming soft at 260 F. 
Short circuits between turns in the motor winding may 
occur at higher temperatures due to gradual flowing of 
the insulation under pressure or vibration of two ad- 
jacent wires. Cellulose materials, such as cotton tape 
and paper insulation, tend to deteriorate slowly at 
normal temperatures but decompose more rapidly at ex- 
cessive temperatures. In a refrigeration unit relatively 
rapid decomposition seems to start at sustained temper- 
atures slightly over 200 F. This decomposition pro- 
duces, for the most part, water and carbon both of 
which would be injurious to the system. Decomposi- 
tion also shortens the life of the insulation and there- 
fore of the unit. 

The lubricating oil has a tendency to sludge at high 
temperatures, especially in the presence of oxygen or 
moisture. It may also be encouraged to sludge if mixed 
with oil already partly oxidized such as might be found 
on oily motors left exposed to the atmosphere. 

The electric motor, in order to satisfy rigid specifica- 
tions set up by the compressor manufacturer, must not 
only use special materials but must also be subjected to 
special processing. The description which follows is 
representative of practices in one large manufacturing 
plant. 

The steel used for laminations is so-called “electrical 
grade,” 24 gage, having a maximum core loss of 1.7 
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Emerson Electric Mfg. Co. 
Stator coils for hermetic motors being laced in place with 
cotton string, after previous operations of insulating the 
slots, inserting coils, and welding connections. Note 
paper protector on outside diameter of stator laminations 
to prevent corrosive hand moisture from coming into 
contact with the metal during these operations. Over- 
head conveyor minimizes handling of finished products. 


watts per Ib as determined by standard Epstein tests. 
The surface must have a thin, closely adhering, dark 
oxide and be clean and free from rust, mill scale, loose 
scale and deep pits. The laminations for both stator 
and rotor must be annealed to restore electrical qualities 
after being punched from the sheet or strip and then 
thoroughly degreased to remove oil and other foreign 
materials which might have collected on the surface. 
Stators made from these laminations must have their 
outside diameters finished within fairly close tolerances, 
usually plus or minus 0.001 in., so that they can be 
pressed into the compressor housings. This finishing 
process consists of turning the OD dry to prevent 
chips and abrasives from becoming lodged between the 
laminations. 

The turned stator is wire-brushed to remove ex- 
ternal chips and then degreased. All handling of the 
machined parts is done by workmen wearing clean 
cotton gloves to prevent corrosion caused by finger- 
prints. The clean stators are then conveyed to an air- 
conditioned winding room. The air in this room is 
mechanically filtered and the temperature and humidity 
are controlled so that the dew point is below 50 F. 
Thus the stators can remain in this room as long as 
necessary without rusting or picking up dirt from 
the air. 

The stators are wound in much the same manner as 
open-type stators but special insulation is used to as- 
sure satisfactory operation when exposed to Freon and 
lubricating oil. Special attention must be given to the 
paper insulation to eliminate rough edges which later 
might come loose and clog small passages in the unit. 
This paper is a special material made from pure cotton 
rags and treated to remove the greater part of the 
natural oils and waxes usually found in insulating 
papers. The fiber wedges which hold the wires in the 
slots are also made from a type of purified paper 
vulcanized in a zinc chloride process. After vulcaniz- 
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Emerson Electric Mfg. Co. 
Each individual hermetic motor stator receives a final 
high-voltage dielectric test before packaging. This test 
is conducted in an air conditioned room and operators 
wear gloves in handling and packing the stators. 


ing, the fiber must be thoroughly washed in clean water 
until only an infinitesimal amount of the zinc chloride 
reagent remains. 

The end coils of the stator are tightly held in place 
hy cotton string or sleeving. This binding helps to 
replace the impregnating process usually applied to 
stators for open-type motors—that is, it holds the coils 
irmly so that vibration within the coil is held to a 
minimum. Impregnating the winding with a varnish 
or other compound has been found impracticable be- 
cause of the solubility of most varnishes in Freon or 
the tendency of other compounds to flake off, thus clog- 
ging the unit. 

The leads are specially constructed, having strand- 
ing made up of a great many small-gage wires to give 
maximum flexibility. The insulation is specially treated 
cotton woven around the lead wire to give a maximum 
of electrical insulation with a minimum bulk and also 
to have little or no tendency to fray or unravel. This 
cotton material, as well as that which is used in the 
string, sleeving, and other cotton parts, is specially 
treated to remove all ionizable materials which might 
affect the insulating qualities and also remove the 
natural waxes and oils which might be soluble in Freon. 

The insulation used on the wire in the stator slots 
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Spencer Thermostat Co. 


Bimetal-disk type of inherent protective device, showing 
disk in heated position with contacts open. 
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Spencer Thermostat Co. 


Magnetic type of relay used with hermetic motors to 

remove the starting winding from circuit as motor comes 

up to speed. Current coil is in series with the motor 
running winding. 


sometimes has a tendency to craze or form minute 
cracks at points of stress when exposed to solvents. 
These crazes can be eliminated or prevented by heat- 
ing the insulation to about 240 F for approximately 
90 min. 

The final processing of the stator consists of a thor- 
ough wash in a special naphtha washing machine to 
remove any traces of oil or dirt which may have 
accumulated in previous processing. The clean stators 
are sealed in cellophane bags to prevent moisture or 
dirt from contaminating the materials. 

The rotors are of the squirrel-cage type and have 
die-cast aluminum end rings and conductors. The 
aluminum used for this casting operation must be 
especially pure to maintain a consistent electrical resist- 
ance. Very small quantities of iron will increase this 
resistance materially ; hence it is necessary to use special 
melting pots and ladles for the molten aluminum, to 
preclude iron contamination. The magnesium content 
of the aluminum must be kept low because of its reac- 
tion with Freon. 

The necessary machining on the rotor is similar to 
that on the stator. The shaft hole is broached to size 
and the outside diameter is turned dry. The finished 
rotors are sent through a furnace where the atmosphere 
is controlled to produce a tight blue oxide on the steel 
surfaces which acts as a rust inhibitor. This process 
also tends to separate the aluminum from the steel, 
resulting in better electrical performance. The rotor 
is also sent through the naphtha wash and finally sealed 
in a cellophane bag. 

Samples of finished stators and rotors are selected 
at random from production which is ready for shipment 
and are given specified laboratory tests to determine 
the amount of both soluble and insoluble materials 
present. The solvent used for stators is methanol while 
toluol is used for the rotors. 

Electrical tests on hermetic motors differ from those 

(Continued on page 200) 
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Fig. 2—The 61A Motron servomechanism. Input dial 
at upper center, servo motor in front, blower at rear. 


UITE a few years ago, this company was engaged 
in working out the deails of a process and equip- 
ment for the mechanization of a food processing 

plant. After a preliminary investigation, it became 
evident that the extent of the mechanization feasible 
would depend on the accuracy of an air-flotation method 
of separating the edible material from the husks and 
chaff. The accuracy of this separation process in turn 
conditioned the balance and efficiency of several dozen 
tributary flow streams into various portions of the plant. 
An unbalance at any place along the line would result 
in slow-down and general plant inefficiency. 

It appeared quite evident that automatic control of 
the various processes and materials was desirable. But 
a survey of instrument makers disclosed no instruments 
sufficiently sensitive, stable and versatile enough to 
warrant confidence in achieving the desired results. 

It thus became necessary to undertake a basic re- 
search program to provide a solution to the several 
problems. After many months and the expenditure of 
many thousands of dollars, a pre-production model of 
an electronic control system was evolved. The only 


REQUIREMENTS FOR A SERVO 


The special requirements of a packaged servomechanism are 
as follows: It must avoid the lack of sensitivity noted at the 
beginning of this article. It must run smoothly and not hunt 
or oscillate despite any reasonably expectable change in the 
load. It must be readily adjustable over wide ranges of types 
and sizes of load. Reasonable changes in the lag time of the 
load or process being controlled must not cause instability. 
(The lag time is the time required for a process change caused 
by operation of the servo motor to reach the primary instru- 
ment element so that the servo motor can start a new cycle 
of operation.) It must be economically competitive with sim- 
ilar specialized control systems in any field wherein it may 
be applied. It must be easily serviced and readily adjustable. 


REQUIREMENTS AND SOLUTION OF A DESIGN PROBLEM 





Designing Stability into a 


Packaged 
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concrete result of this program was the conclusion that 
if the process controller were sensitive enough to be 
usable, it would have to operate on the ragged edge 
of stability and hence would not be suitable for our 
purpose. In short, the lack of stability, high cost, and 
undue complexity prevented the practical adoption of 
automatic control. 

This number-one failure provoked a search for an 
almost infinitely sensitive method of detection of phys- 
ical motion of small instrument elements, i.e., one in 
which the smallest conceivable motion of the most deli- 
cately contrived instrument elements could be used to 
provide the necessary data for control without exerting 
restraining forces on the instrument element. This 
led to the theoretical formulation of the “molecule 
squeezer” as a sensitive detector of motion. The term 
is almost descriptive enough to require no further 
explanation. Suppose a motor-driven follower element 
is arranged to follow the motion of the primary instru- 
ment element so that the molecules in its boundary 
layer approach and jostle the molecules of the boundary 
layer of the instrument element, and backs away until 






THE SOLUTION 


The heart of this conception of a servomechanism resided in 


two basic and fundamental theoretical considerations. The 





molecule squeezer was the first. The second was that the 






speed of the servo motor should be proportional to the error. 






(Previous servos had been designed about the premise that 





the torque should be proportional to the error. Practically all 
mathematical servomechanism data are kin in this common 


fixation.) Obviously, if the velocity is zero at the same time 





as the error, the servo will never hunt or oscillate. If the 
error is determined by the molecule squeezer, an infinitesimal 


error will be corrected, and the error transient will be reduced 





to zero with a smooth, exponential, asymptotic, decay action at 


the same time the servomotor slows down and stops. 
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A super-sensitive error-detecting device, 


nicknamed the ‘‘molecule squeezer,” together with a suitable bridge circuit control- 


ling the motor, bring corrective action and error magnitude simultaneously to zero 


only a relatively small number of molecules are jostling 
or squeezing each other. According to this conception 
of the molecule squeezer, a small sensitive instrument 
(such as the needle of a micro-ammeter) may control 
the direct application of hundreds of horsepower from 
the force and motion of a few (relatively speaking) 
molecules. 

The laboratory search for the practical molecule 
squeezer was slow and difficult. One after another of 
the most obvious lines of endeavor had to be explored 
and were rejected in turn. For instance, suppose that 
the primary instrument element is electrically con- 
nected to the control grid of an electron tube in such a 
manner that the bias on the grid is changed when the 
motor-driven follower element contacts the instrument 
element. The electron tube will of course control the 
motor so as to follow-up the motion of the instrument 
element. Variations of this theory required years to 
explore. The electrostatic forces involved, if only d-c 
bias voltages were used, masked the desired effect. 
Local surface irregularities and impurities upset the 
smooth, proportional current control desired. If a-c 


voltages were used, the electrostatic deflection problem 
seemed solved, but the circuit and motor problems be- 
came vastly more complex. Thyratrons seemed neces- 
sary to handle the motor power, but the variability of 
their control characteristics introduced problems that 
had no ready solution. A d-c motor could not be used 
without the thyratron. An a-c motor offered certain 
advantages, such as the use of phase control, and the 
thyratron has a more stable control characteristic with 
phase control. This led to the first ray of hope, and 
resulted in the experimental induction disk motor for 
operation from a thyratron, shown at the left in Fig. 1. 

The thyratron induction disk motor had several 
faults as a practical mechanism. The thyratrons were 
larger than the motor and 200 watts input resulted in 
less than flea-power output. Also, the motor would 
take off and run at a very high speed, above the syn- 
chronous speed, with very small provocation. (See 
the discussion of developments following this experi- 
ence in the box on page 88.) 

After several hundred more experiments, many of 
which were failures, this company finally developed 





Fig. 1—Successive stages in the development of the Motron servo. At left is the earliest disk motor and the large thyra- 
trons required to supply it. Compare this with the gear-motor at the right and the tiny tubes with which it operates. 
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some unconventional theories of induction motor opera- 
tion. By abandoning the customary quadrature phasing 
in favor of power-factor adjustment, it was found that 
a small amplifier, with a capacity of 2 to 10 per cent, 
can control the motor. By using a phase-shift bridge 
and centrifugal governor, extremely close regulation of 
speed, independent of motor torque, is obtained. There 
were also developed, as a necessary part of the equip- 
ment, a vacuum-tube amplifier that operated into an 
inductive load with unpredictably good efficiency; a 
new and different method of carrier modulation to 
transmit intelligence; a sensitive centrifugal governor 
to regulate with great precision the speed of an in- 
duction motor, in either direction, down to and through 
the zero speed point; and a theory of servomechanisms 
based on the control of velocity rather than of torque. 
Some of the successive steps in the process of develop- 
ment are shown in Fig. 1, in which the necessary con- 
trol tubes are shown underneath the motors. Each 
step from left to right required several years. 


Centrifugal tan, speed reference 


Governor~ 


Fig. 4—Exploded view of essential parts of the Motron servo. 
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Fig. 3—Block diagram of the 
Motron servo, showing all 
principal elements. Arrows 
indicate direction of control 


influence and action. 
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The war came along and several war material-devel 
opment contracts involving the molecule squeezer were 
received. In some ways these war contracts aided the 
development. It was possible to hire additional engi- 
neers and research workers, and organized confiden- 
tial research data on the entire field of servomechanisms 
became available through military channels. Some 
difficulties developed other than material shortages and 
drafting of key personnel. The molecule-squeezer con- 
cept was quite foreign to the thinking of those experi- 
enced only in conventional control systems. 
the engineers engaged in the development work lost 
confidence and spent time trying to prove the system 
couldn’t work. In spite of these difficulties the work 
was carried forward and eventually there resulted the 
equipment shown in Fig. 2. 

At this point it is proposed to leave the narrative of 
development for a few paragraphs while the present- 
day product is described. It is believed that this will 
enable the reader to understand more readily the 


Some of 


Error Eccentric 





The molecule squeezer is shown but may be more readily 


understood through an examination of Fig. 6. Centrifugal fan cools the servo motor and constitutes a speed reference 
for driping the governor. Error eccentric presses against stationary members of molecule squeezer and fixes its position. 
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big. 5—Schematic diagram of 
the bridge and other circuit 
elements. Variable resistance 
at the contact points in the 
molecule squeezer is normal 
at a value where bridge is bal- 
anced and no current flows 
through amplifier tubes to the 
servo motor. Increase or de- 
crease of this resistance re- 
sults in current through the 
quadrature winding of the 
motor out of phase in one 
direction or the other, thus 
controlling direction of rota- 
tion and speed of the motor. 


Phase- 


shifting 
cae 5 
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further discussion of its engineering development and 
design. A block diagram of the elements of a modern 
Motron packaged servo is outlined in Fig. 3. An ex- 
ploded view of the components is presented in Fig. 4. 

A squirrel-cage induction motor, rated at 45 hp, has 
two-phase windings, one phase of which is supplied 
through a phase-shifting bridge and an electronic ampli- 
fier. The error signal comes from the load or process 
and is fed through the large input dial shown at the 
upper left in Fig. 2. The setting of the input dial de- 
termines the exact position of the error eccentric and 
this in turn controls the angular position of the sta- 
tionary contact of the molecule squeezer. 

The other contact of the molecule squeezer is located 
at the central axial point on a rotating band of steel 
spring flexed into circular form which comprises the 
governor and which has small centrifugal weights at- 
tached at its outer sides. The governor spring is 
rotated through differential gearing with power sup- 
plied in the first instance from a constant-speed source. 


Drive from constant-speed motor 
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In this case it happens to be the motor driving a fan 
for cooling the servo motor. This basic speed is varied 
by the addition or subtraction of the speed of the servo 
motor itself, also belted to the governor differential. 

The contact point between the two silver contacts is 
the molecule squeezer. The resistance of the contact 
varies over wide ranges, up to a megohm or more, 
before the circuit is opened. The rotation of one con- 
tact insures bright, clean surfaces at all times. This 
variable resistance is connected into a bridge circuit 
fed from a transformer in series with the main winding 
of the servo motor. (See Fig. 5.) Output of the 
bridge is put through a push-pull electronic amplifier 
and a transformer into the split-phase winding. of the 
servo motor. The output from the bridge, affected by 
the varying resistance of the molecule squeezer, is 
shifted in power factor, phase angle and polarity to 
determine the direction of rotation and speed of the 
servo motor. 

The servo motor operates on the load or process 


Output shaft 


i 
y x 4 Input dial 
\~ y Feedback (chain) 


Fig. 6—Details of the differential gearing, the molecule squeezer and the error eccentric. 


Throw of the error eccentric 


is varied by sliding it in or out and locking it in position with setscrew to enable the mechanism to handle more readily 
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without hunting loads of differing degrees of inertia. This adjustment is made once for any given load. 
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Fig. 7—Customary use of the range at the right involves 

very little change in resistance with varying pressure. In 

the Motron molecule squeezer, however, it is desirable to 

have large changes in resistance with very small varia- 

tions in pressure. Hence, the range at the upper left 
is used, resulting in characteristics desired. 








controls to restore normal conditions and the intelli- 
gence of decreasing error comes through the feedback 
chain to the error differential (input dial) which resets 
the stationary contact of the molecule squeezer by 
means of the error eccentric. Detailed construction of 
the molecule squeezer can be studied from Fig. 6. 

The stationary contact is designated the “command 
because it constitutes the control, positioned either by 
an operator or automatically by the process control or 
the feedback. The rotating contact on the governor is 
the “follow-up” because it follows the command. 

Starting with the contacts separated, a very high 
impedance results in the variable arm of the phase- 
shifting bridge (Fig. 5). The corresponding output 
from the bridge to the amplifier and motor winding 
causes the motor to run in a direction designed to 
bring about corrective conditions in the load or process. 
At the same time the belted drive from servo motor to 
governor differential subtracts from the speed at which 
the governor is driven, through the differential, by 
the constant-speed (fan) motor alone. This causes 
the governor spring to approach more nearly a circular 
shape and the rotating contact on the governor spring 
approaches and closes the gap between itself and the 
stationary command contact. 

At the moment contact is made, the impedance in 
the bridge arm falls, the speed of the servo motor drops 
and the motor comes to a stop with the impedance in 
the bridge arm, which is that of the contacts of the 
molecule squeezer, such that the output from bridge 
to amplifier and servo motor is zero. 

If the command contact is shifted by operator, fol- 
low-up or automatic process control so that pressure 
against the contact on the governor spring is increased, 
impedance in the bridge arm falls and the servo motor 
runs in a direction opposite to its previous direction. 
This adds, through the governor differential gearing, 
to the speed of rotation of the governor, the governor 
spring tends to assume a more nearly elliptical position 
and reduces pressure ever so slightly upon the com- 
mand contact. This increases the impedance in the 
variable arm of the bridge, reduces the voltage applied 
to the servo motor and the motor slows down and stops. 












BY-PRODUCTS OF RESEARCH 

It is a comménplace that research efforts in laboratories 
often produce by-products of natures totally unforeseen. It 
was so in the case of work done in developing the Motron 
When 


working on thyratron-fed two-phase motors it was found that 


servomechanism as described in adjacent columns. 


sometimes such a motor would unexpectedly run up to speeds 
far above synchronism. This led to a side-line investigation, 
with particular attention devoted to the question: Why is the 
ordinary induction-motor limited to speeds below synchronism? 
Would not a 5-hp motor deliver n times 5 hp at speeds 
approaching n times synchronous speed? The equation for 
induction-motor torque was examined in the region of n times 
synchronous speed and the torque output was negative. How- 
ever, one of the factors of the torque equation proved to have 
a negative range of values under certain electrical conditions. 
This resulted in: 

(1) Positive torque output above synchronous speed; 

(2) An experimental motor to prove the operation of the 

theory; and 
(3) Basic patent No. 2,421,355 for super-synchronous in- 


duction motors. 






This is cited as an example of the unexpected rewards that 


sometimes follow research activity for quite different purposes. 


At zero speed of the servo motor, the governor rotates 
at a fixed speed of 3500 rpm, powered solely by the 
fan motor. Since the governor differential is of the 
epicyclic type, the servo motor must rotate the sun 
gear input shaft at 12,000 rpm to add 3500 rpm to 
the governor speed, bringing it up to the maximum of 
7000 rpm. The governor is driven by the planet gear 
spider (Fig. 6). 

The constants of the phase-shafting bridge are chosen 
so that the molecule 
squeezer is moderately high, say one megohm. Since 
the contact elements are excellent. conductors, an in- 


balancing impedance of the 


finitesimal pressure between the two elements will 
juxtaposition (either 
through direct conductivity or capacitive reactance) to 
provide the balancing impedance. Thus the thresh- 
hold forces between the two contacts at balance seem 


provide enough molecules in 


to be the molecular forces between the molecules of 
the contacting elements. 

Thus the cognomen molecule squeezer is descrip- 
tively significant of the nature of the sensitivity of the 
balancing action of the error-sensing mechanism of 
the Motron servo. The servo motor nudges the con- 
trolled system until the proper quantity of molecules 
Thus if any error of 
larger than molecular dimension occurs, motor torque 
is available to correct the error. 


are “squeezing” one another. 


To tie this concept down to the conventional prac- 
tice of contact operation, the curve of contact resistance 
will be of 
This is seen to be a rectangular parabola. 
The lower leg (high pressure, low resistance) is the 
one conventionally used. The upper leg is shown 
dotted (high resistance-low pressure) because with 


versus contact pressure, shown in Fig. 7, 
interest. 


(Continued on page 160) 


ELECTRICAL MANUFACTURING 
































































in 





SE 








ee 





epee 1 


a 
—_ 
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Director, Appearance Design Division 
General Electric Company, Bridgeport 


Coordinated 


Design 


of Major Electrical Appliances 


HAT KIND of an impression will the elec- 
trical appliances now being manufactured make 
on design conscious people in the future ? 

That is a question which deserves consideration, not 
hecause it is important for us to become too concerned 
about the mark we make on the pages of future history 
books, but because it has considerable bearing on the 
business of the appliance industry today: Design that 
is good enough to be remembered down through the 
ages is certain to be appreciated at the time of its 
creation. 

The truth of the matter is, however, that from a 
design standpoint, the appliances that are being manu- 
factured today are in need of that quality that has 
always contributed lasting recognition and _ strength 
(though not necessarily greatness) to the artistic work 
of the ages. 

Leaf through a book of furniture designs and ont 
outstanding fact immediately becomes apparent: Every 


Coordinated dimensions, similarity in contour and finish, 


' placement of the controls at the ends of a rectangular 


panel, plus letter spacing of the company name around 
the signature symbol, all type the automatic clothes 
washer and the companion dryer as being the product 
of the same manufacturer. 






so-called period has certain well defined characteristics. 
In the Louis XIV period, for instance, designers re- 
flected the spirit of Louis the Great. It was a period 
of pomp and dignity with classic grandeur. Elaborate 
decorations with rococo and the Roman acanthus leaf 
were conspicuous. The shell, plumes, feathers and bird 
wings became employed as decorative motifs. Luxury 
was the order of the day. 

The Queen Anne period was most characterized by 
extensive use of Queen Anne, or cabriole, legs with the 
ball and claw foot; smooth splat back chairs; and shell 
details. Double chairs, or small sofas called “love 
seats,’ were common. The tendency to simplicity of 
form that was expressed in the furniture was extended 
to other woodwork of the room. However, gilt orna- 
ment and marquetry and gilt-edge furniture were also 
widely used. 

Chippendale, in the period named after him, leaned 


heavily on motifs influenced by the Chinese—lacquered 


Coordinating the characteristics of appearance design involves several factors that add up to 


an immediate identity of a family of products, including coordination of dimensions, re- 
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peated motifs in hardware and trim, and the same general character of contour and texture. 

























































Form and motif coordination of appliance handles. 


Included are handles for ranges, refrigerators, roasters and 





cabinets. From an original wash drawing. 


work in black, gold and crimson; scenes of Chinese life, 
lodges, impossible stair cases, pagodas, bells, dragons, 
n.andarins and Chinese lattice work with a mixture of 
Louis XIV. The backs of chairs were squared up and 
had fine detail carvings and square legs. 


Lack of Distinguishing Design Characteristics 


Unfortunately, competitive merchandising, techno- 
logical developments, the limitations of machine opera- 
tions, manufacturing costs, tooling, and a definite un- 
awareness of the benefits of good industrial design have 
combined to rob most 20th century products of distin- 
guishing design characteristics. Particularly is this true 
of electrical appliances. 

From the time that the first refrigerators and ranges 
and other appliances were introduced, our manufac 
turers have played hop-scotch with design—jumping 
from this design to that to the other. Even individual 
companies have failed to create and retain distinctive 
characteristics or identity and coordination. The direct 
consequence has been the inability to build kitchens and 
laundries which were honestly coordinated in appear- 
ance and which would fit together. 

This may not seem very important: It is debatable 
whether the home owner is concerned about buying one 
kind of a range, another kind of a refrigerator, a third 
kind of sink, and a fourth kind of cabinets, and then 
combining them together in one room. 

I believe we are greatly mistaken if we do _ not 
realize that most people are sensitive to discordant ap- 
pearance just as they are sensitive to a discordant note 
in a symphony. It may not seem to bother Mrs. Smith 
that her kitchen is a jumble of designs; and yet un- 
consciously it probably does. Given the coordination 
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and cooperation of the appliance manufacturers, she 
would undoubtedly prefer to install a kitchen whose 
components looked as if they belonged to the same 
family. 

Aren't the individual companies that make up the 
appliance industry, therefore, missing a bet in not 
making a more serious effort to establish design char- 
acteristics, family identification and coordination for 
their products ? 

[ believe they are, and for three principal reasons : 

1. From a merchandising standpoint, coordinated 
design makes it possible for the manufacturer to offer 
a matched line of products which should be easier to 
sell to those people who are contemplating installation 
of a complete kitchen or laundry at one time or over 
a period of time. 

2. From a manufacturing standpoint, coordinated de 
sign tends to simplify and reduce the annual cost of 
retooling production lines, because machine tools that 
are used to turn out one year’s model can in many 
cases be used again or with minor design improvements 
for the next year’s line. It is also possible that many 
tools can be used to produce parts for more than one 
appliance in any given year’s line. 

3. And finally, from the consumer’s standpoint, co 
ordinated design assures to the home owner a line of 
appliances that will not be outdated appearance-wise 
within a vear or two and that will fit together in har 
mony and coordination side by side. The appliances 
would fit together physically (that is, they would be of 
standard dimensions, etc.) ; functionally (there would 
be a minimum of overlapping of wasteful functions: 
rather, each unit would complement and supplement 
the other): and aesthetically (motifs, characteristics, 
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Handles on the range doors have the same motif as for 
the handles of the refrigerators on the facing page. Note 
letter spacing of company name about the symbol. 


etc., would be repeated wherever possible in each com- 
ponent. ) 

Now, what exactly is “coordinated design” ? 

To the appliance industry it should mean the arrange 
ment of the elements that make up appliances in such 
a way that one appliance will not only fit with another 
but also with its predecessor and successor. In other 
words, in designing appliances the appearance engineer 
must consider the present line as well as the past and 
future lines. 

For instance, with the cooperation and concurrence 
of the corporate managements, engineering staffs, sales 
people, research departments, etc., the appearance engi- 
neers of our industry have recently selected a certain 
value of white for the appliances they are designing ; 
and they will use this same value throughout a period 
of years. Thus the white that is used on a porcelain 
enameled range should be the same as the white on 
the synthetic enameled refrigerator, sink, cabinets and 
other kitchen components. 

The appearance engineer should strive constantly to 










Although never seen side by side 
in the same kitchen, the family 
identity between the standard re- 
frigerator and the combination 
freezer unit is very apparent. Han- 
dles and lettering of company name 


are identical. 
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maintain a coordination of dimensions so that there is 
a continuity, or flow, throughout kitchen equipment 
whether the appliances are installed at the same time 
or Over a period of a few years. 

He should endeavor to. repeat characteristics in han- 
dles, controls, contour, texture, etc. In a well planned 
kitchen, after all, there is something definitely disturb- 
ing about a variety of colored handles, some horizontal, 
some vertical, some plain, some ornate. 

He should try to apply the same character of contour, 
say, to the exposed edges and surfaces of his appliances. 
and so on. 

Coordinated design involves numerous design char 
acteristics that add up to an immediate identity. 


New Looks for New Products 


\t this point, undoubtedly, the sales department 


raises its head to cry: “All well and good. We agree 
that the appliances we put on the market in any one 
year should fit together. But when we introduce a 


new model, we want it to look new. We want it to 
look so far ahead of the old model that the customer 
feels she must go out and buy it at once and turn in 
her old one.” 

The salesmen are, of course, exaggerating. They 
know full well that household appliances are not re 
placed nearly so frequently as milady’s dress or the 
family automobile. But they do definitely have a point: 
\ good part of our modern competitive business econo- 
my is built on change. 

Sut actually there is nothing in the establishment of 
design characteristics—of co-ordinated design—that 
prevents improvement and refinement in the appear- 
ance of appliances. 

The Packard car, for instance, has changed con- 
stantly—always keeping abreast of modern design and 
desires. And vet it has always retained that distinctive 


(Continued on page 158) 
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Stencil-Cutting Machine for Finger-Tip Operation 


Cuts stencils from oiled stencil board or plain card- 
board, one letter at a time. Machines are made with 
punches for letters of any one of three sizes—!%. °4 or 
1 in. Powered by a %-hp gear motor. In operation, 
the hand wheel of light-weight alloy is rotated until the 
character wanted is under the indicator. A light touch 
on the operating lever, upper front, right, sets the 
mechanism in motion to cut the character into the 
stencil board. The stencil is automatically moved along 
on the platen to position for the next character. Small 
lever in front base of machine releases the friction feed 
to permit insertion of new stencil boards or removal of 
completed stencil. Marsh Stencil Machine Company. 





Below—Details of driving mechanism. Lettering is same 
as in picture at left. Clutch and crank D are clearly visible. 
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Drive shaft extending vertically through picture above 
is rotated just once for each letter, actuating the 
plunger at the top which forces the movable punch 
through the stencil board. Slight pressure on operating 
lever A closes switch at B, energizing solenoid C which 
engages clutch just below crank at D, causing rotation 
of drive shaft. Switch at F and relay at E hold 
solenoid C closed for just one revolution and prevent 
repeat action, regardless of position of lever A. Main 
switch for motor M is at S. 
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Electric Hygrometer for Controlling or Recording 


Humidity-sensitive element at right 
detects changes as small as 0.1 per 
cent and responds in less than | sec. 


Upon a polystyrene cylinder within 


the perforated outer guard are 
wound two fine parallel wires of 
palladium. Over the wires is a 
coating of a porous material, such 
as polyvinyl acetate, to which has 
been added a small quantity of 


lithium chloride. The electrical re- 


sistance of the film between the two 
wires is a function of the humidity. 
Inside the polystyrene cylinder is 
also a temperature-measuring re- 
sistor which may be seen in the 
photo at the right. The instrument 
shown above is an indicator but of 
course control equipment or a re- 
corder may readily be used instead. 
For use in plants or laboratories. 
American Instrument Co. 


Press for Die-Cutting Fabrics and Sheet Materials 


Power is transmitted from a 2- 
hp motor to a 24-in., 470-lb, 600- 
rpm flywheel which in turn trans- 
mits through helical gears, a 
crankshaft and two connecting 
rods cut from 1%%-in. boiler- 
plate steel to the 1000-lb head. 
All mechanism is completely en- 
closed within metal walls. Cradle 
moves on needle-bearing rollers. 
Controls include switch at upper 
right, foot pedal, and head ad- 
justing wheel. Multiple-disk dry- 
plate clutch in flywheel hub and a 
V-belt brake add _ flexibility. 


Hobbs Manufacturing Company. 
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Motor for Animated Displays 


A solenoid and a curved armature pivoted 
at its center and carrying a mercury switch 
comprise the motor. The solenoid draws the 
armature up until the switch opens when the 
armature swings back by gravity. Normal 
speed, about 2 cycles per sec. Mechanical 
connection from armature actuates signs or 
display devices. Motor measures about 6 in. 
wide. Operates from 110 volts. Gregory 
Motors. Inc. 


Universal Die-Making 
and Filing 
Machine 





A \%-hp U. S. Vari- 
drive motor at lower 
rear, operating on V- 
belt principle, supplies 
power over a 4-to-] 
speed range, with belt 
transmission also from 
Varidrive to adjustable 
crank at center. With 
hand - wheel shown. 
throw of crank is ad- 
justable, varying stroke 





of file or saw from 0 
to 5in. Rate of strokes, 
75-300 per min. Work 
table can be tilted 
through an angle of 10 
deg in any direction, 
with direct reading to 
10 min by verniers. 
Foot switch controls 
reciprocating motion. 
Connecticut Tool and 
Engineering Company. 














Top-to-Bottom Refrigeration 


Illustrating new trend in utilization of complete front 
of cabinet, with mechanism occupying minimum space 
at bottom rear, this design has 81% cu ft capacity within 
shelf area, plus the refrigerated storage bin for fresh- 
ening fruit at bottom. Frozen food chest at top holds 
50 lb, including ice-cube trays. Two sets of refrig- 
erating coils are operated from one hermetically sealed 
unit. Lower shelves enclosed behind glass doors to 
provide higher humidity. Fiberglas insulation. Nash- 
Kelvinator Corporation. 
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Automatic Slide 
Projector 
Shifts Slides 
by Remote 
Push-Button 
Control 


Desk Lamp 
with 
Cireline 
rorescent 
e 


\ metal rim supported as a cantilever from the base \ small motor powers the slide-changing mechanism, 
shields the Circline tube and encases a slab of frosted controlled by push button which may be at any disfance. 
vlass. Latter is mottled to distribute light upward in Projection lamp, 300 watts, is placed between a concave 
increasing degree as center is approached. Interior reflector and a condensing lens system comprising three 
metal lining of shade rim is finished in colortone to lenses and a heat filter. Projection lenses are coated 
halance quality of light from tube. A variety of metal and either 5 or 7 in. focal length. Capacity, 35 glass 

finishes is available. Lightolier. Inc. slides or 75 ready-mounts. Picture Recording Company. 
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Matching Radio, Television and Record Cabinets 


Permitting the addition of console unified ensemble is preserved. Sepa- 
units at later times, here is a stand- rate speakers make possible inde- 
ardized design for radio-phonograph, pendent operation. Radio has FM. 
television and record cabinets, so Television circuit has 28 tubes with 


that at all times the appearance of a 10-in. picture. Admiral Corporation. 
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Plastics Engineers Discuss Design 


and Related Problems 


ECHNICAL problems of significant interest to 

the product designer were discussed on a wide 

front at the three-day National Technical Con- 
ference of the Society of Plastics Engineers held in 
Detroit, January 21-23, at the Horace Rackham Memo- 
rial Building. In subject matter, the papers presented 
at the conference ranged from practical product design 
considerations to reports on fundamental research in 
the chemical and physical behavior of plastics materials 
under accelerated service conditions. Registration at 
the conference totaled some 360 engineers. 

The sessions were noteworthy not only for the gen- 
eral excellence of the papers but also for the evidence 
of a healthy spirit of inquiry—even criticism—in regard 
to the practical value of considerable published plastics 
technical data. In more than one paper and in much 
of the informal discussion it was pointed out that (1) 
many existing standard laboratory test procedures fail 
to take into cognizance unusual or special conditions of 
mechanical stress and strain, temperature differences, 
service life requirements, and other factors that are 
encountered during manufacturing and use of the plastics 
product, and (2) published property and performance 
data based on such laboratory tests therefore have to be 
realistically re-evaluated in terms of actual molding and 
service conditions and requirements. 

Also worthy of comment was the fact that in many 
papers the discussion was not narrowed to the specific 
problems of plastics application, but extended to broader 
considerations that touched on product design problems 
in general. Typical of such discussions were papers 
dealing with color and quality control. 

Like any other meeting devoted to plastics, this one, 
too, eventually got around to the favorite question, 
‘“What’s wrong with many plastics applications, and 
what can be done to assure better use of plastics mate- 
rials with better acceptance by the end-user” In an 
engineering meeting, the answer was obvious, and the 


consensus might be reflected in one pithy informal com- 
ment, although the metaphor might be slightly mixed: 
“\What’s needed most in plastics is to inject more and 
more engineering brains into it.” 

Still another cogent point was made in an off-the- 
record comment that “there’s too much salesmanship 
and not enough engineering” in introducing new plastics 
materials. It was urged that first contacts between 
materials producers and prospective end-product manu- 
facturer should be through respective engineering or 
technical staffs. Sales contacts are, of course, ultimately 
essential, but these, it was inferred, should follow, not 
precede engineering. 

Many Factors Affect Design 

The basic interdependence of the diverse subjects 
covered in the papers was a striking commentary on the 
difficulty experienced in any attempt to divide plastics 
engineering into tight compartments of materials tech- 
nology, parts design, test procedures, mold design, mold- 
ing techniques, etc., insofar as each of these several 
phases of plastics development can affect the work 
of the product designer. This may be so because 
plastics are relatively new materials and are still in an 
almost continual state of flux as compared to the more 
conventional engineering materials. In short, the 
product designer needs to know far more than property 
data and possible applications to make the best use of 
available materials in his design. This viewpoint may 
well be kept in mind in evaluating the abstracts and 
comments on various conference papers that now follow : 

Papers dealing with materials proper covered poly- 
styrenes, nylon molding powder, glass-bonded mica, and 
phenolic resins in combination with synthetic and nat- 
ural rubber. The keen interest in the styrene group was 
reflected in two papers on these resins. 

Dr. Reid G. Fordyce, manager of product develop- 
ment, Monsanto Chemical Company, Plastics Division, 


Emphasis on improved and more realistic test methods in evaluat- 


ing the practical performance value of plastics materials was in 


evidence at the National Technical Conference of the Society of 


Plastics Engineers. 


common denominator of interest to the product designer, extending 
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discussed “Styrene Polymers and Copolymers for Indus- 
try,” and stressed in his talk the advances that have 
heen made in providing materials having greater ver- 
satility and wider fields of application because of im- 
proved properties. 


Economic Basis of Polystyrene Growth 


He drew attention to the economic foundation on 
which these developments rest, stemming from the huge 
increase in the production capacity for the styrene 
monomer arising from the synthetic rubber program. 
“The remarkable increase in production capacity for 
styrene monomer,” he declared, “has made available in 
this country facilities for producing tremendous quan- 
tities of styrene monomer. This in turn is responsible 
for making polystyrene the lowest cost thermoplastic, 
with crystal molding powder selling at 24%¢ per lb. 
Jecause of this, polystyrene plastics at present seem 
to have the low-priced field for injection molding 
thermoplastics fairly well in hand.” 

In discussing newer formulations, he pointed out 
that the “mass” characteristics, such as dimensional 
stability, specific gravity and index of refraction gen- 
erally remain the same. Solubility and the softening 
point, however, are characteristics that can be sig- 
nificantly changed by modification of the polymerization 
chain. Mechanical strength, too, can be improved. 
Another desirable improvement is to reduce the 
tendency to crazing to which polystyrene is subject. 
Resistance to solubility can be improved, for example, 
by cross-linkage, such as in General Electric’s Textolite 
1422, which provides a material particularly suitable for 
critical electrical applications. | Polydichlorostyrene 
compounds, such as have been announced by Mathieson 
Alkali Works, have electrical applications in high- 
frequency circuits, and also for embedding delicate 
components. 


In Monsanto’s own styrene 


developments, Dr. 


Reports to the SPE meeting 
on steam preheating for trans- 
fer-molding operations indi- 
cate that the method is prac- 
ticable and offers advantages 
in production economy and 
speed. Here are a number 
of phenolic electrical parts 
molded with steam preheat. 
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Fordyce mentioned Lustrex, introduced last year as 
an improved polystyrene formulation offering a faster 
molding cycle and a higher heat-distortion temperature 
(oil bath) of 194-198 F as against 180-185 F for their 
standard Lustron. He also referred to the develop- 
ment of Monsanto’s Cerex X-250 as a revival of the 
old wartime Cerex rigid thermoplastic molding material 
featured by a high heat resistance but marred by an 
unsatisfactory cost element. The new Cerex X-250 
was described as having a heat-distortion value (215- 
225 F) equal to that of the old formulation, electrical 
properties equal to standard polystyrenes (dielectric 
constant at 10° eps 2.5-2.7), and a much better econom- 
ical position. The high softening point and low heat 
conductivity of the material, however, presents certain 
molding problems.* 

In general Dr. Fordyce pointed out that the two out- 
standing changes in polystyrenes have been in heat 
resistance and in solubility. The all-important fact about 
styrene polymers and copolymers is their basic low 
price structure, which offers the greatest incentive to 
continued development of improved formulations. The 
role of the molder and fabricator in producing end- 
products with improved properties was not to be 
ignored. As an illustration, he cited the work done by 
the Plax Corporation in stretch orientation of poly- 
styrene to produce thin, flexible, tough sheets as de- 
scribed in another paper by James Bailey, vice-president 
and research director of that company. 

In his paper, Mr. Bailey pointed out how ordinary 
processes of manufacture result in molecular orientation 
which may produce either strength or weakness. Stretch- 
ing produces the greatest strength in the direction of 
stretch and is useful only in monofilaments. Wide sheets 
require bilateral stretch. Compression molding may 
produce sheets tough in both directions or sheets weak 


* Additional comment on developments in polystyrenes may be found 
in “Report on Plastics for 1947,’ by John Delmonte, page 81, January 
1948 ELEecTRICAL MANUFACTURING, 
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Rohm & Haas Company 


in one direction. Injection moldings require careful die 
design. 

The long relaxation time of the stretched sheets per- 
mits lamination without serious loss of strength and 
toughness. The tendency to relax enables preforms of 
wound or stacked sheets, confined in a simple mold, to 
consolidate themselves when heated, without the addi 
tion of external pressure. 

Longitudinal stretch produces a reduction in the co 
efficient of expansion, large optical birefringence (the 
property of double refraction) but no significant differ- 
ence in the supersonic velocity. Polariscopic study of 
strains is a primary test method in studying effects of 
stretch orientation but it requires considerable knowl- 
edge and experience since hot stretching may produce 
ten times as much birefringence as rupturing stress at 
room temperatures, and the hot and cold birefringence 
are of opposite sign. Moreover, equal bilateral stretch- 
ing produces no evidence of strain, 

Nylon as a family of industrial plastic materials was 
discussed by J. E. Teagarden, E. I du Pont de Nemours 
& Company. Dr. Teagarden summarized the various 
formulations now available to meet specialized require- 
ments and enumerated the well-known properties of 
nylon molding powders, particularly their toughness 
and high service temperature. 

The most generally used molding powder, F M-10001, 
has a sharp melting point of 507 F and a service tem- 
perature as high as 380 F in some cases—which is 
much higher than that of other moldable thermo- 
plastics. The outstanding fluidity of FM-10001 pro- 
vides an advantage for injection molding of parts with 
thin sections of the order of 0.005 to- 0.008 in. or 
where complicated inserts are involved. On the other 
hand the fluidity may cause oozing out when the mold 
is withdrawn and therefore special perforated plates for 
the nozzle are recommended. Other molding pre- 
cautions should be taken for optimum results. Specific 
applications discussed include coil forms for electrical 
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Fabricating methods making possible the commercial 
applications of high heat-resistant acrylic were discussed 
at the SPE national conference. Above is an interesting 
application of translucent Plexiglas II in a lighting fix- 
ture combining incandescent lighting with a circuline 
fluorescent tube. The transparent surface-molded lens 
insert in bottom of bowl is of the same acrylic material. 


products such as electric shavers, toy trains, etc., where 
the inherent toughness of the molding material permits 
thin sections, thereby leaving additional room for wire 
and providing desirable space-saving advantages for the 
designer. The wide range of temperature resistance 
from —060 F to +400 F—is an obvious advantage. 

Other uses for injection-molded nylon parts cited 
include strain-relief bushings for electrical appliances, 
mechanical parts such as light-load, low-speed gears 
and bearings, textile machine parts, blind rivets, 
washers, self-locking nuts, ete. |Compression- . and 
transfer-molding techniques for this formulation are not 
as yet recommended. Extrusion is not yet developed, 
as fluidity is the problem to be overcome. 

Several other nylon molding formulations were de- 
scribed, some of which are suitable for compression- 
and transfer-molding operations and which may also be 
extruded. Typical extrusions made of FM-3001 pro- 
vide sheathing for electrical wire and cable. Nylon 
solution coatings for magnet wire and similar applic? 
tions are being developed. 


New Nylon Developments 


Dr. Teagarden emphasized that a planned approach 
to the use of the nylon molding materials is all-im- 
portant to avoid misapplication. Modifications in con- 
ventional molding or extrusion equipment may be 
Wider uses for nylon are in a state of 
development. Color formulations are already available 
on special order. A waterwhite, transparent nylon 
plastic is being studied. Also in the developmental 
stage are formulations each featured by some special 
properties, such as increased flexibility, higher moisture 
resistance, increased impact strength, or a special degree 
of heat and light stabilization. 

F. L.. Yerzley, director of research and engineering, 
Mycalex Corporation of America, presented a discus- 
sion of glass-bonded mica, particularly the properties 
and applications of Mycalex 410, the standard molded 
composition produced by that company. Dr. Yerzley 
emphasized the adaptability of this material to designs 
that require the inclusion of metal inserts capable of 
being used as hermetic seals. He also discussed briefly 
other commercial types of Mycalex.* 

The uses of phenolic resins in combination with syn- 
thetic and natural rubber were explored by Jay Searer, 
research division, Durez Plastics and Chemicals, 
Inc. Two major applications have developed to date: 
Compounded hard and semihard rubber stocks and 
solvent-type adhesives. Specific phenolic resins have 
shown compatibility with acrylonitrile-butadiene copoly- 
mers and with styrene-butadiene copolymers, and have 
also found use with natural rubber and blends. The 
addition of the phenolic resins is said to add strongly 
to vulcanization, reinforcement, hardness, _ stiffness, 


necessary . 





*A comprehensive treatment of this subject appeared under ‘“Glass- 
Bonded Mica—Its Development and Use,’”’ by A. J. Monack, p. 106, 
November 1946 ELEcTRICAL MANUFACTURING. 


ELECTRICAL MANUFACTURING 















[VARIABLE 
| SPEED 





er ER ROR 
SHAFT 


io 


HYDRAULIC RACK _ 
AMPLIFIER —— 







CONTROL FL_oitHer 
LINK——a MOTOR] | 

| 

ak, H | 

VARIABLE | 

| DISPLACEMENT = — 


PUMP 


Vaterials 


American 


Society for Testing 


and to the heat and chemical re- 
sistance of compounded stocks. 

In an important paper, “Stress-Time Relations in 
Plastics,” Professor A. G. H. Dietz, director, Plastics 
Research Laboratory, Massachusetts Institute of Tech- 
nology, disclosed data developed in a fundamental 
research program on the engineering properties of plas- 
tics sponsored at MIT by the Plastics Materials Manu- 
facturers Association. 

Professor Dietz described the special equipment de- 
signed and built for the tests in this project (see 
diagram). This testing machine makes possible precise 
determination of physical properties, taking into con- 
sideration the element of time as a primary function. 
Unusual speeds, travel, and controls over rates of load- 
ing and deformation were required in order to provide 
for the wide range of properties of plastics materials 
and their sensitivity to time rates as well as to ambient 
atmospheric conditions. The machine provides control 
over rates of crosshead traverse, rates of load applica- 
tion, and rates of either ordinary strain or true strain. 
It incorporates servo controls and special fixtures such 
as self-aligning locking jaws for reversed tension- 
compression cycles, and employs extensometers to con- 


abrasion resistance, 


The principle of operation of a universal testing machine 
for plastics developed at MIT under the sponsorship of 
the Plastics Manufacturers Association. A 
servo-mechanism is used to maintain a constant rate of 


Materials 
crosshead motion. The servomotor is the hydraulic pis- 
ton of the testing machine. This piston is driven by 
means of a variable-displacement hydraulic pump, the 
stroke of which is controlled by means of a hydraulic 
amplifier consisting of a pilot valve, a control piston and 
feedback linkages to make the control piston motion pro- 
The cylinder of the 
pilot valve is constantly dithered to minimize frictional 
effects. The rack represents the feedback for the cross- 
head movement. 


portional to the pilot valve motion. 


Constant-speed motor at upper left 
paces the rate of crosshead movement through a mechan- 
ical differential. Any discrepancy in rate between con- 
stant-speed motor and feedback rack shows up in the 
error shaft which signals the hydraulic amplifier so as 
to change the direction and rate of oil flow in the pump 
to re-establish equilibrium in the differential. The ma- 
chine can also operate with constant rate of load appili- 
cation or constant rate of strain. 


trol the motion of the testing machine.* 

In his paper Professor Dietz then presented a few 
typical stress-time curves and relations obtained under 
various rates of load and strain application with the 
use of this equipment and plastics of various types 
trom hard and rigid to soft and extensible. He pref- 
























aced these data with a review of some of the classical 
theories and mechanical analogs of the behavior of visco- 
elastic materials as functions of time. It was empha- 
sized that the stress-time relationships are of funda- 
mental importance to plastics products designers. 

The degradation of plastics materials when exposed 
to some service conditions was discussed in a partic- 
ularly stimulating paper by F. W. Reinhart, assistant 
chief, Organic Plastics Section, National Bureau of 
Standards. 

This is one of the major problems facing the user 
of plastics materials and while it has been extensively 
investigated, such investigation has been primarily from 
the limited viewpoint of overall changes in only one or 

(Continued on page 178) 


* This equipment was described in detail in a paper “Universal Plastics 
Testing Machine,” presented by a research group of the MIT Plastics 
Research Laboratory before the 50th Annual Meeting of the American 
Society for Testing Materials in June, 1947. The paper has been re- 
printed in the December 1947 issue of the ASTM Bulletin. 





The new officers of the Society of Plastics Engineers: Left to right—R. B. Bishop, Socony-Vacuum Oil Corp., treasurer ; 
R. G. Dailey, Wolverine Plastics, Inc., secretary; J. H. DuBois, Shaw Insulator Co., president; M. J. Petretti, Noma Electric 
Corp., vice-president. 
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Designing an 


L. VOLLMUTH 
Chief Engineer 
The Viking Tool & Machine Corp. 


HE BASIS principle of the “Minit-Pop,”’ an 
automatic, coin-operated, vending machine, is the 

idea of popping corn in a vegetable oil kept under 
accurate temperature control and allowing the corn to 
remain in the oil for a predetermined length of time. 
The oil performs several functions. Its primary func- 
tion is to provide a bath in which the corn is “French 
fried.” Its secondary function is to give the popped corn 
a butter taste. It was found that corn popped by this 
method had several distinct advantages over dry pop- 
ping. Dry popping has a tendency to produce corn 
that is smaller and harder than corn popped in oil. 
It is also more difficult to keep dry popped corn from 
burning, making it necessary to keep it constantly agi- 
tated. Also, with dry popped corn some other means 
must be provided to give the corn its buttered flavor. 





Fig. 1—The mechanism viewed from the front with 
baffles and paper-bag holder removed. The lower as- 
sembly, stripped, may be studied in Fig. 3. The raw corn 
is just being poured into the popping basket at the top. 





' Automatic 


With this primary principle established, it became 
a question of determining the proper temperature to 
use in popping the corn and how long to allow the corn 
to remain in the oil. A considerable number of ex- 
periments were carried out, using varied temperatures 
and times, and after weighing the pros and cons of these 
experiments, a temperature of 407—412 F and a time 
cycle of 75 sec were found to produce excellent results. 

It then became necessary to design a unit that would 
do what had been determined by experimentation, be 
easy to manufacture, simple in operation, simple to 
maintain, have eye appeal, and would be within a cer- 
tain price field. It was decided that wherever possible 
the entire unit would be made from stampings and die 
castings, keeping the number of machined parts required 
to a minimum. With these factors established, the pre- 





Fig. 2—Rear view of the mechanism, showing the capac- 


itor induction motor and terminal box at bottom and 
the oven and associated equipment above. 
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Temperature control, sequence of operations and safeguards against 





misuse and hazard were among the problems which were solved, ex- 


cept for one motor and one heater, by use of standard components. 


Corn Popper and Vending Machine 


liminary design work for the first model was started. 

The first unit laid out was a power and timing unit. 
Using a speed of 1750 rpm as standard and using the 
time cycle of 75 sec already established, it was easy to 
arrive at the required gear reduction. Since it would 
also be desirable to have the entire unit function from 
one motor, all other mechanical action would have to 
be taken from the power and timing unit. This included 
taking the corn from the supply tank and transferring 
it to the popping basket, agitating the basket, and finally 
dumping the popped corn out of the basket into a 
bag. In addition to this, it was necessary to provide a 
means of heating the oil, maintaining it at a constant 
temperature, provide a means of feeding new oil to the 
popping chamber, provide an electrically operated coin 
mechanism to control the initial warm-up period, pro- 
vide a means of deodorizing the machine, provide lights, 
controls, ete. 

All of these features have been incorporated into the 
design of the Minit-Pop. The transmission frame is 
a die casting, as are all the cams for timing the unit 
and some of the accessory equipment. All other parts 
of the unit, with the exception of a few shafts, screws, 
etc., and the electrical equipment, are made from stamp- 
ings. All of the electrical equipment used is standard, 
with the exception of the heater and the motor which 
were designed primarily for the machine. 


Loading the Popping Basket 


Looking at the machine from the front (Fig. 1), the 
corn is transferred from a supply tank on the right hand 
side, by means of a small cup on a cam-operated arm, 
to the popping chamber. The popping chamber is a 
fully enclosed basket with a perforated bottom and 
suspended in the heated oil to a depth of approximately 
1% in. It has a small door at the top which opens to 
receive the raw corn. 

The oil in which the corn is popped is contained in a 
pan 534 in. wide, 8 in. long, and 4 in. deep. In the pan 
is an aluminum alloy block. This block was placed in 
the pan to achieve several results. First, the block re- 
duces the quantity of oil required to pop corn because 
it has a higher rate of thermal conductivity than the 
vegetable oil used. This permits a faster warm-up pe- 
riod and also helps to maintain the temperature of the 
oil more constant. Second, by reducing the quantity of 
oil it helps to prevent the oil from oxidizing, thereby 
reducing loss of oil. The pan also 1s made of aluminum 
and is coated with a special black compound on the 
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Fig. 3—Stripped power unit, motor at left rear, three 
actuating cams as indicated. 


bottom to prevent heat loss by radiation. The use of 
aluminum also makes for easier manufacture since the 
seams of the pan are welded by the heliare process, 
eliminating the use of filler rod. 

Several different types of heating units were tried 
for heating the oil, both immersion and external types. 
Although the immersion heater produced the best re- 
sults, it was discarded for other reasons. It was found 
that when corn was popped in oil, a thick, heavy corn 
syrup was formed which adhered to anything placed 
on the inside of the pan. In addition, chaff from the 
corn gradually accumulated on the bottom of the pan 
to form a heavy sludge. Since it would then be neces- 
sary to clean the pan when this accumulation became 
excessive, it was decided to eliminate the immersion 
heater to keep the number of parts in the pan to a 
minimum. 

The heater finally selected is a coil-type heater with 
a rating of 850 watts. It is located under the pan in 
an oven in which the pan rests. This type of heater 
was decided upon after considerable experimentation. 
Since it was desirable to control temperature within 
the close limits of 407-412 F, and since this tempera- 
ture is maintained, even with the machine in constant 
use, the heater had to be large enough to maintain the 
required temperature and yet be small enough to pro- 
vide economical operation. The heater is of simple con- 
struction, consisting of a spot-welded sheet-metal frame 
with standard porcelain supporting members for the 
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Fig. 5—Wiring diagram for the entire Minit-Pop ma- 
chine. All power is supplied through plug at lower 
right. The immersion heater is in the oil supply tank. 
The motor switch relay is mechanically locked in oper- 
ating position throughout the cycle. The blower is ac- 
tually located at the top instead of where shown here. 
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The oven heater, thermostat and Klixon are all located 

in the oven, the thermostat regulating normal tem- 

perature and the Klixon being a safety cutout. The float 

switch controls the solenoid valve in the feed line sup- 

plying oil to the popping basket. Motor is rated at 
1/30 hp, 1625 rpm, continuous duty. 
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nickel-chromium wire coils. There are four coils in 
the heater, all in series. 

The thermostat chosen for maintaining the tempera- 
ture control has a range of 65 F, with a high setting of 
415 F. A thermostat with a high setting of 415 F was 
selected since it was within 2 F of the high temperature 
desired and would therefore give the greatest accuracy. 
It is a liquid type. The bulb is immersed in the oil 
directly under the popping basket, as close to the sur- 
face of the oil as possible. Since it is the surface tem- 
perature of the oil that varies the most, the thermostat 
has the best chance of following the variations at this 
point, 

In addition to the thermostat used to control the tem- 
perature of the oil, a second thermostat of the snap- 
action disk type is placed on the outside of the oven 
as a safety. This thermostat is normally closed and will 
actuate to shut off the machine in case the primary 
thermostat fails to function. The secondary thermostat 
is set to function at a considerably higher cut-off point 
than the primary thermostat, but at a temperature well 
below the flash point of the oil. 


Designing a Float 


One of the biggest problems in designing the Minit- 
Pop was to design a float that would work satisfactorily 
with the oil used, detect variations in liquid level of 
+o in., be simple in operation and inexpensive to 
manufacture. A number of different floats were tried 
before the present float was designed. Most of the 
standard float controls which could be obtained did not 
have the accuracy required or were not adaptable to 
the unit. 

The first float designed was a cylinder approximately 
3 in. in diam. It was housed in a separate compartment. 
The compartment was attached to the main pan by 
means of a pipe connection. This idea was discarded 
in favor of the present design because the original float 
required a separate chamber, and also because it re- 
quired more oil in the pan which in turn changed the 
heating requirements. 

The present float mechanism is made up of a flat-tvpe 
float which is housed in the pan with the basket and 
thermostat bulb (Fig. 2). The pan is separated into 
two compartments by means of a baffle which is welded 
into the pan. The float is supported by a bracket which 
pivots from a point outside the pan. On this bracket 
is a pin which activates a flat spring-type switch, such 
as used in small relays, by the rise and fall of the float. 
The ratio of liquid rise to switch movement is approxi- 
mately 2:1. 

The solenoid valve used to control the feeding of oil 
from the supply tank to the seasoning pan is controlled 
by the float mechanism. This valve is so designed that 
the flow of oil through the valve in its open position 
is approximately the same as that used during the 
popping cycle. This prevents the valve from being con- 
tinually activated during the popping cycle. Oil flows 
through the valve by gravity. 

The motor used to power the mechanism was espe- 
cially designed for use in this machine. It is a capaci- 
tor type, rated at 4% hp, 1625 rpm, 115 volts, a-c. It 
is a continuous-duty motor with a starting torque of 
9.5 oz-in., running torque of 21 oz-in., and a stall 
torque of 29 oz-in. No-load speed is 1760 rpm. The 
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Fig. 4—Schematic diagram to show sequential operation 
of timing relays. The DPST relay has two contacts, one 
at left normally closed, one at right normally open. 
The SPST relay is normally closed. The relay time- 
delay starter is connected to the DPST relay. 


motor runs fairly close to the no-load speed since the 
load is very small except when the basket is raised 
to its dumping position. As previously mentioned, the 
entire unit was designed so that one motor would 
operate all the mechanical movements. The agitation 
of the popping basket, the dumping of raw corn into 
the popping basket, and the dumping of the popped 
corn into the bags are all actuated by the one motor. 

The operation of the unit is such that when a coin 
is inserted in the coin mechanism, a snap switch is 
actuated which in turn momentarily energizes a relay. 
The relay when energized is locked in place until the 
completion of the cycle. The motor, as shown in Figs. 
1 and 3, has a worm on the shaft which, through a 
worm wheel, turns another shaft. On this cross shaft 
is mounted the agitator cam used to agitate the basket. 
On the same shaft is another worm which through a 
worm wheel turns a third shaft. On this shaft are 
mounted the two main cams. Looking at Fig. 1, the 
rear cam controls the transfer of raw corn from the 
main supply tank to the popping basket. The front cam 
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Fig. 6—The blower with motor and the container for ac- 
tivated charcoal. This is installed in the top of the ma- 
chine to exhaust air. Motor is rated 18 watts, 1600 rpm. 


controls the dumping of the popped corn into the bag. 
It is done through a roller follower on a pivoted arm 
which actuates a linkage system. The cams are timed 
to allow a delay of 2.5 sec between the dumping of 
the popped corn and the loading of fresh corn into the 
basket. This delay allows for possible over-ride of the 
motor after the current supply is cut off. 

The entire electrical circuit is designed to function 
with a minimum number of electrical components and 
yet provides maximum control and safety. Some of the 
electrical units are used to control two or three different 
devices. 


Functions of the Relays 


When the machine is started at room temperature, 
a delay of 25 to 30 min is necessary before the oil is 
hot enough to pop corn. During the warm-up period 
it is imperative that the coin mechanism does not accept 
any coins. However, since the warm-up period varies, 
depending on location of machine, a definite warm-up 
time cannot be set. Since the machine should be ready 
to use as soon as it is hot enough, the best way to 
control the warm-up time is from the thermostat. To 
accomplish this, two relays are used in conjunction with 
the thermostat. One is a DPST relay with one pair of 
contacts normally open and the other normally. closed. 
The other is an SPST relay with the contacts normally 
closed. When the machine is first started (see Fig. 4), 
the contacts in the thermostat are closed. The circuit 
is then completed through the thermostat contacts, 
through the normally closed contacts of the DPST rélay, 
through the SPST relay coil to the closed contacts 
of the SPST relay, and to the line. A lead is also 
tapped from the SPST relay contacts for the coin me- 
chanism and float switch. This circuit actuates the 
SPST relay, opening the contacts of this relay. When 
the thermostat contacts open, the circuit to the SPST 
relay fs broken and the relay returns to its normal 
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position. At this point a new circuit is set up through 
the coil of the DPST relay, through the contacts of the 
SPST relay, through the starter and to the line. This 
causes the DPST relay to actuate, reversing the posi- 
tion of the contacts. The purpose of the starter is to 
cause sufficient delay in the actuation of the DPST 
relay, thereby insuring that the contacts on the SPST 
relay are positively in contact. If the starter were not 
provided, the action would be so fast that it would 
be possible for the relays to return to their normal posi- 
tion. When the DPST relay actuates, it remains con- 
tinually energized as long as the machine is turned on. 
This is accomplished by using one of the pair of con- 
tacts on the DPST relay to complete the circuit through 
the coil of the relay. Although the contacts on the 
thermostat can close again, the original circuit cannot 
be completed as during the warm-up period since the 
contacts on the DPST relay which were closed during 
the warm-up period are now open. This can all be 
understood from examination of Fig. 5. 

In addition to timing the warm-up period of the ma- 
chine and preventing the coin mechanism from accept- 
ing coins, the two relays control another unit. They 
also prevent the float control from being activated dur- 
ing the warm-up period. This is very important as 
new oil is thus prevented from being added to the 
popping chamber during the warm-up period. 

The oil used expands greatly when heated from room 
temperature to the proper popping temperature of 412 
F. To clarify this further, when the machine is turned 
off, the oil in the pan drops to room temperature. 
During this time the volume of oil in the pan decreases 
by the same amount it had expanded when it was up to 
heat. If, when the machine is started cold, new oil 
were allowed to enter the pan immediately, the amount 
of oil in the pan when the oil reached 412 F would be 
greatly in excess of what was required, due to the ex- 
pansion of the oil. 

The coin mechanism is of the electro-mechanical type 
and functions as follows: When a coin enters the mech- 
anism, it will accept only a coin and not a washer 
or slug. The coin trips a snap switch which in turn 
momentarily energizes a relay in the motor switch 
box. The relay when activated is locked in place by a 
pawl and is not released until the full cycle is com- 
(Continued on page 168) 
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| An index of the editorial content of 
ELECTRICAL MANUFACTURING throughout 1947, 
comprising Vols. 39 and 40, has been pre- 
pared and will be supplied upon request 
addressed to the Editor. 

The Index comprises two independent list- 
ings—subjects and authors—both arranged 
alphabetically. It facilitates the use of the 
publication for reference purposes and should 
be available wherever copies of the 1947 
issues are preserved. 

Copies of the indexes for 1945 and 1946— 
Vols. 35-36 and 37-38—are also still available. | 
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one designed primarily for application to 


hot-roll mills, the other to cold-roll stands. 


ITH MODERN high speed rolling mills, gag- 
ing of the strip stock has become an increas- 


ingly difficult problem. Electromagnetic gages 
have been applied to cold-rolled mills, but up until 
now no attempt has been made to gage hot-rolled steel 
as the strip leaves the stand at high speed. 

One of the first x-ray gages for cold-rolled strip was 
decribed over two years ago.’ Basic advantages of an 
x-ray thickness gage are (1) no contact with the 
material, (2) instantaneous response to changes in 
thickness and (3) ready access to areas of the material 
or strip never before gaged. These unique character- 
istics are particularly important in view of the increased 
speed of mills in recent years—as high as 6000 fpm. 

X-ray gages lend themselves to gaging not only sheet 
steel but also other web materials like aluminum foil, 
paper or glass. They offer what is so far the only 
practical solution to the problem of gaging hot mate- 
rials. In steel mills, for example, strip may issue from 
the hot finish stand at speeds of 2000 fpm or more, 
at a temperature between 1100 and 1400 F. To add to 
the difficulty, cooling water sprays the strip, which 
whips back and forth perhaps as much as a foot in a 
vertical direction. 

Two types of x-ray gages have recently been de- 
veloped by the General Electric Company and the 
Westinghouse Electric Corporation. Their character- 
istics were described in considerable detail in papers 
presented before the winter meeting of the American 
Institute of Electrical Engineers.’ 

In the overall principle of operation the two systems 
are similar but they differ radically in details, par- 
ticularly the electronic control circuits employed. Both 
systems employ a comparator method in which an 
electronic pickup compares the intensity of the x-ray 
energy after it has been absorbed by the control or 
sample sheet and by the sheet being measured. In the 
Westinghouse system, two identical x-ray sources are 
employed, one of whose beam passes through the work 
and the other through a standard sample, Fig. 1. 
Both beams alternately impinge upon a phosphor screen 
on a photomultiplier pickup. Any disparity between 
the amplified signals is registered on a zero-center 


1“Tndustrial Applications Seen for X-Ray Gaging Devices,” by 
Robert C. Woods and Frederic Fua, EvectrrcaL MANUFACTURING, De- 
cember 1945, p. 138 

2“An X-Ray Thickness Gage for Hot-Strip Rolling Mills,” by C. W. 
Clapp and R. V. Pohl, General Electric Company, AIEE Technical 
Paper 48-100, and ‘‘X- Ray Thickness Gage for Cold-Rolled Strip Steel,” 
by W. N. Lundahl, Westinghouse Electric Corp., Technical Paper 48-14. 
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X-Ray Gaging of Strip Steel 
with Phototubes 


Two new electronic instruments are analyzed, 






indication instrument such as a milliammeter. 

In the General Electric system the elements are re- 
versed in number: There is one x-ray source and two 
multiplier phototubes (Fig. 4). Each tube compares 
the emission from the x-ray activated phosphor and a 
standard light source. Gage variation and imeasure- 
ment is made by positioning two steel wedges, the 
standard one adjusted manually, the measuring wedge 
by a servomechanism so that the net energy received 
by the tube after the x-ray beam has passed through 
wedge and strip is equal to the energy received from 
the standard light source. The thickness of the strip 
is the difference between the wedge settings and is 
given remote indication by synchros. 

In the G-E system, the heart of the control is the 
electronic voltage regulator used to control the acceler- 
ating voltage on the single x-ray tube. In the Westing- 
house system, it is the currents of the two x-ray tubes 
that are stabilized by means of an electronic control 
circuit. In addition, there is a stabilizer circuit for the 
photomultiplier tube in order to overcome any tend- 
ency of the tube to drift in its characteristics. 

As presently constituted the Westinghouse x-ray 
gage is designed for thicknesses of cold-rolled steel 
sheet from 0.005 to 0.050 in. In this range, the instru- 
ment has a sensitivity of 1 per cent which means that 
if the steel is 0.010 in. thick, the gage will indicate full 
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Fig. 1—Schematic diagram of Westinghouse x-ray gag- 
ing system for cold-rolled strip steel. 
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Fig. 2—Electronic bridge circuit used in the cold-mill 
x-ray thickness gage. Signal from photomultiplier is 
amplified and clipped before being fed to bridge. 


scale for a change of one-tenth of a mil or 0.0001 in. 
from standard. Fig. 1 is a schematic diagram of the 
setup. In the actual instrument (see headpiece), 
radiation from the lower x-ray source is directed up 
through the sheet being gaged while x-rays from the 
upper source are directed horizontally through a stand- 
ard sample of desired thickness. The pickup device is 
made up of a multiple phototube surrounded by a zinc 
sulfide phosphor screen and enclosed in a brass shell. 
Absorption of x-radiation in the fluorescent screen 
excites the compound of the screen to visible lumi- 
nescence which is picked up by the photo cell. 

In the multiplier phototube use is made of the phe- 
nomenon of secondary emission to increase the current 
output of the tube. In the RCA 931-A tube the in- 
cident light from the phosphor falls upon a photo 
cathode from which electrons are emitted and travel 
to the first anode-cathode (dynode) made of a material 
particularly suited for secondary emission, so that four 
or five times the number of electrons received are 
splashed out. This process is repeated in nine dynodes 
and results in a current amplification up to the hun- 
dreds of thousands and permits the use of a compara- 
tively low power x-ray generator that is both safe and 
economical. 

In the Westinghouse unit the generators are enclosed 
in a rugged cast housing within which the x-ray tube, 
the filament transformer and the high voltage trans- 
former are immersed in oil. The tube current is main- 
tained at 0.5 ma and the tube voltage is varied between 
approximately 20 and 30 kv, depending on the gage 
being checked. The pickup device is located approxi- 
mately 10 in. from each of the tubes and is about 2 in. 
above the upper surface of the steel sheet being meas- 
ured. 

The two x-ray tubes are so connected that they oper- 
ate 180 deg out of phase: hence pulses from each source 
arrive alternatively at the common pickup. The gage 
circuit is shown in Fig. 2. Here the output signal ob- 
tained from the anode of the photo-multiplier is con- 
denser-coupled to a conventional stage of pentode am- 
plification. The amplified signal from the first stage is 
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Fig. 3—Tandem milliampere stabilizer used for main- 
taining identical x-ray tube currents on the two tubes of 
Westinghouse system. 


coupled to the clipper section of a duplex diode where 
a portion of the signal is conducted through to the 
following stage, the amount depending upon the bias 
maintained across the tube elements. As more of the 
lower portion of the signal is clipped, the percentage 
amplitude differential between the standard pulse and 
the pulse representing instantaneous pass-line thick- 
ness increases, thus increasing the thickness sensitivity. 

The cathode of the clipper is coupled to a pentode 
saw-tooth converter which in effect adds area to the 
pulses which are fed into a comparator circuit con- 
sisting of two 6AG7 tubes. The control grids of the 
two tubes are in parallel and the cathodes are carried 
to ground through a potentiometer balancer and the 
gage selector rheostat in the control panel. The plates 
are carried through identical load resistors to B+ (225 
volts). The screen grids are connected to the opposite 
ends of the secondary of a transformer whose center 
tap is grounded. In effect this circuit serves as a bridge 
in which the two plate load resistors and the two tubes 
act as the legs. If a null-type instrument is placed be- 
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Fig. 4—Block diagram of General Electric x-ray thick- 
ness gage for hot-rolled material. 
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Fig. 5—Circuit diagram of multiplier phototube and associated circuits of G-E radiation detector. 


tween the two plates, any unbalance in the circuit will 
be indicated by a proportional deflection. 

Let us assume that at a given instant pulse A has 
arrived at the control grid of the two tubes and that 
the phasing of the a-c potentials on the screen grids is 
such that the left-hand tube grid is at a positive peak 
as the right-hand tube grid is at a negative peak, or 
180 deg out of phase. No plate current will flow in 
this latter tube, but the left-hand tube will conduct. 
The plate current value depends upon the peak am- 
plitude of the signal on the control grid at that mo- 
ment, the instantaneous a-c potential on the screen, 
and the tube characteristic. One-half cycle later, pulse 
B has arrived on the control grid. The right-hand 
tube screen now has become positive and the left-hand 
tube ceases to conduct. 

If the amplitudes of pulse A and pulse B differ, the 
plate currents of the two tubes will differ and the 
voltage drop in the plate load resistors will vary. In 
effect a d-c potential will appear across the tube plates 
and be indicated by the deflection of the indicating in- 
strument in the proper direction. This can be cali- 
brated in terms of thickness of the steel above or below 
the gage of the standard piece. 

Since high-vacuum phototubes employing the second- 
ary emission principle are subject to drift in their char- 
acteristics, means are set up to offset this in order to 
maintain accuracy. The circuit used keeps the photo- 
tube output constant by automatically controlling the 
dynode potentials and in effect controlling the tube’s 
amplification. 


X-Ray Tube Stabilizer 


In a setup of this kind it is necessary to maintain 
identical current magnitudes at all times in the two 
x-ray tubes. This is accomplished with a tandem milli- 
ampere stabilizer which uses the current through one 
tube as a reference and makes the current of the other 
tube follow the former. In Fig. 3 one tube is shown 
as the master tube, the other as the slave tube. Stabil- 
ity is obtained by comparing the two currents and using 
the voltages produced in the comparison to bias a con- 
trol tube which varies the magnitude of a series re- 
actance in one filament power supply of the slave tube 
so as to create a new value which will in effect allow 
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the correct anode current to flow. The anode current 
from each tube is brought to ground through two equal 
resistors, R, and R,. Potentials proportional to the two 
currents are picked off them and rectified by a duplex 
diode, which prevents the negative portion of the cur- 
rent (due to distributed capacitance in the transformer 
winding) from entering the comparison. This diode 
charges condenser C, and C, to voltages proportional 
to their respective currents. Rheostats R, and R, ad- 
just the time constants of the two condenser circuits 
with which they are associated. The bias on the con- 
trol grid of the pentode is the algebraic sum of the two 
condenser voltages and the bias battery voltage. Plate 
current flows through the d-c winding of a saturable 
reactor and controls the a-c voltage drop across the 
reactor. The greater the plate current, the smaller the 
voltage drop, resulting in a higher current in the slave 
tube filament and hence the tube itself. If anode cur- 
rent in the master tends to increase, voltage across 
C, will increase, tending to make the grid more positive 
and allowing more plate current to flow. This condi- 
tion reduces the voltage drop across the reactor, thus 
increasing current in the slave to a point where balance 
is again obtained. The anti-hunt device uses a feed- 
back transformer and a duplex diode rectifier, con- 
denser-coupled to the grid circuit to prevent oscillation 
due to high sensitivity and quick response to small cur- 
rent changes. The entire x-ray generator is stabilized 
by an induction regulator. 

Fig. 4 is a block diagram of the General Electric 
x-ray gaging equipment which employs a single x-ray 

(Continued on page 192) 


The News Behind Product Design 


The design engineer necessarily works under the 
influence of many vitally important—though non- 
engineering—factors. . . . What’s the supply story 


on copper, steel, and other basic materials? Are 
fractional-horsepower motors now readily available? 
What are overall industry production trends? . . . 
“The Industrial Horizon” gives you a terse monthly 
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summary and interpretation. 
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Fig. 1—The Fieldcrest thermostatic blanket with tem- 

perature control described herein. Blanket is 72x90 in., 

bound with 6-in. rayon satin. The control is responsive 
to changes in room temperature of 4% of I deg F. 


N IMPROVEMENT in a control for an elec- 

trically heated blanket has been accomplished 

by the Instrument Division of Thomas A. Edi- 
son, Incorporated, for Fieldcrest Mills, Division of 
Marshall Field & Company. Design conditions of 
prime importance were that the control be noiseless, 
rapid in response to the comfort needs of the sleeper, 
and adjustable to the differing warmth preferences of 
users. 

An investigation of the work previously done on 
the subject of controlling the comfort of a sleeper 
showed that there were two basic systems which had 
been developed to commercial usage. One system em- 
ploys a temperature-sensing element in the blanket 
itself to maintain the average blanket temperature at 
a fixed value. The second system supplies heat elec- 
trically as called for by a control which senses room 
temperature. The escape of body warmth through the 
blanket is a function of room temperature, and hence 
a control system sensing room temperature will main- 
tain a uniform temperature under the blanket. 

The results of many tests indicated that for the 
most comfortable sleeping it is necessary to provide 
some over-compensation rather than to adhere strictly 
to the theoretical conditions of an exactly held blanket 
temperature. It has been found that a person sleeps 
more comfortably if the temperature surrounding his 
body is increased slightly as the room temperature 
drops. The second system of control (which senses 
room temperature) was selected for Fieldcrest because 
it permits this desirable over-compensation in a con- 
trollable degree, as well as providing a control which is 
relatively simple and one which can be expected to 
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Complete engineering analysis of the appli- 
cation of a novel thermal-flasher control of 
the room-temperature sensing type to regu- 
late the relative on-off time by matching the 
heat loss of the unit to that of the blanket. 


give long life without interruption or service attention 

Prior work in the electric-blanket control field had 
established that a control range of 25 F was ample to take 
care of all ordinary temperature variations, yet narrow 
enough to hold the blanket-operating wattage down to 
a moderate value. It had also been determined that 
a means of manually adjusting the average blanket 
temperature was required, since not all individuals 
would use the same temperature setting ; and that some 
degree of over-compensation was desirable. 

After preliminary studies, it was agreed that an ad 
justable operating range of 40 to 90 F should be incor- 
porated in the unit, using a linear scale of ten equally 
spaced divisions, each corresponding to 5 F ; the thermal 
storage capacity of the assembled control box should 
be held low enough to enable the unit to come to 
temperature equilibrium in a reasonable time; the con 
trol should operate with a moderately fast average duty 
cycle (not less than 1 cycle per min) in order to mini- 
mize the amplitude of the oscillations in blanket tem- 
perature; radio interference should be held to a mini 
mum ; and variation in controlled temperature with line 
voltage, if any, should be held to a negligible amount. 


Principle of the Thermal Flasher 


In the room temperature-sensing type of control 
developed by Edison for Fieldcrest, the sensing ele- 
ment is basically a bimetal-operated switch, or control 
thermostat, which is closed below its critical tempera 
ture and open at higher temperatures. Thermally 
coupled to the actuating bimetal is a small heating 
coil which is placed in series with the contacts of the 
switch and the blanket resistance load. Such a device 
acts as a thermal flasher. 

The blanket, manufactured by Fieldcrest in its mills, 
is woven with a series of lengthwise channels or tubes 
as an integral part. Through these channels the heater 
wire is threaded to form a grid as shown in the “X-ray” 
view of the blanket, Fig. 2 

The wire itself consists of a single conductor made 
of a high-tensile strength copper-cadmium alloy. The 
conductor is wound in a relatively tight spiral around 
a Fortisan rayon core. An insulating coating of poly- 
vinyl chloride is extruded over the whole to form a 
small, very flexible and very rugged cable that can be 
flexed over a \%-in. rod hundreds of thousands of 
times without damage either to conductor or insulation. 

The wire has a resistance of 1.37 ohms per ft at 
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room temperature and approximately 200 ft of wire 
is used per blanket, giving a total power consumption 
of 190 watts. The blanket is wired in two sections 
with one side of the line connected to both of the 
wires coming from the connection patch in.the middle 
of the foot of the blanket. Each of these wires then 
zigzags toward the side of the blanket with each of 
the ends connected to a separate pin in the three-pin 
connector plug. 

For a single control, the plug from the control con- 
nects the two sections in parallel so that one unit con- 
trols the entire blanket. A dual control is available 
which provides a separate control for each side of the 
blanket, thus permitting individual adjustment to suit 
the preferences of each of the two persons occupying 
a double bed. The two-section wiring permits either 
type control to be used by simply plugging it in. 

With the blanket spread over the bed, heat will be 
dissipated rapidly enough to keep the entire blanket 
at its controlled temperature, barely warm to the touch. 
If, however, the blanket is folded back on itself suf- 
ficiently to prevent the escape of heat, the blanket tem- 
perature at that point will rise. In extreme cases, it 
might be possible to scorch the blanket were it not for 
eight safety thermostats located in the blanket and 
showing as small rectangles in Fig. 2. 

These safety thermostats are small bimetal units ad- 
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PER CENT “ON” TIME-l 





AMBIENT TEMP IN °F 


Fig. 3—Performance characteristics of the control, 

showing that with the knob set at any point, the percent- 

age of time the blanket circuit is closed varies inversely 
with changes in room temperature. 
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Fig. 2—Location of heating element and the eight-safety 

thermostats. Dark rectangle at bottom is not the control 

but merely a connection patch. Note the unheated edges 
for tucking in. 


justed to open their contacts at 147 F—safely below any 
danger point. Any thermostat that opens will cut off 
half of the blanket until it has cooled. The thermostats 
are located so as to be included in any fold-over or 
wadding of the blanket that is likely to occur, such as 
turning it back at the head or tucking in too much of 
the blanket, even though an unwired border is pro- 
vided for tuck-in purposes. 

Each of the thermostats is enclosed in polyvinyl 
chloride tubing which has been sealed by inductiou 
heating to the covering of the heater wire. This same 
technique is used in the connection between the blanket 
cord and the heater wire to produce a complete insulat- 
ing covering over, all current-carrying parts of the 
blanket. The seal is effective enough to allow the 
blanket to be immersed in brine and tested for leakage 
with 1250 volts rms. The leakage current is negligible 

In operation, if the room temperature is low enough 
to close the control thermostat contacts, the circuit to 
the blanket is completed and the blanket is warmed. 
At the same time, however, heat is produced by the 
small series heater coil mounted within the control 
thermostat enclosure. The temperature of the bimetal 
is raised by the heat produced by this series coil, which 
opens the control thermostat contacts. As the bimetal 
cools, the cycle is repeated to supply power to the 
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Fig. 4—The sealed-in-glass 
control thermostat,  gas- 
filled, with small actuating 
heating elements sealed in 
(bottom). Contacts at top, 
right. Curved springs at 
sides are for positioning 
and vibration absorption. 


blanket and series coil in pulses of variable duration. 

As the room temperature drops, the heat dissipation 
from the control is increased. Under such a condition, 
the blanket is turned on a larger percentage of the 
time, and control of the warmth to the blanket is 
realized by varying the cycling of the control to pro- 
duce any degree of warmth up to the maximum pos- 
sible when the control thermostat contacts are closed 
100 per cent of the time. 

The over-all characteristics of the control are shown 
in Fig. 3, which indicates that for any given knob 
setting the percentage time on of the blanket is in- 
creased as the room temperature drops. This provides 
continuous control over the warmth supplied to the 
blanket. In order to accommodate the different prefer- 
ences of individuals, a means of adjustment is provided 
to regulate the blanket warmth as indicated by the 
several lines in Fig. 3. This adjustment changes the 
temperature at which warmth is first supplied to the 
blanket and, in addition, regulates the amount of heat 
supplied at any given room temperature. It varies the 
effective critical temperature of the control thermostat 
so that it closes the contacts at different temperatures. 
Once this adjustment has been made by the sleeper, 
it is customary to leave the setting alone for the rest 
of the winter. 

Previous experience of many years with sealed-in- 
glass controls indicated that this construction was well 
suited to such an application. It was therefore decided 
to take advantage of the long, trouble-free life inherent 
in such a device, particularly since during the life of the 
blanket the contacts would be called upon to operate 
many thousands of times. In a sealed-in-glass control, 
the contacts operate in an arc-quenching, oxygen-free 
atmosphere, and contacts are completely protected from 
burning or the effects of dust or corrosion. 

By using a sealed-in-glass control, it is possible to 
handle the load of the blanket with slow-make, slow- 
break, contacts that do not require a snap-action 
mechanism. Two important advantages are gained from 
this characteristic. The first is that any appreciable dif- 
ferential is eliminated from the operation of the control 
thermostat, and hence the fluctuations of blanket tem- 
perature are reduced to a minimum. The second advan- 
tage is that the contacts operate silently and are not 
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accompanied by the disturbing click present with snap- 
action devices, 

In controls which use unsealed thermostats, tempera- 
ture adjustment is obtained by simply turning a knob 
to vary the position of the fixed contact and thus 
change the operating temperature. In using a sealed 
control, other means had to be devised. Adjustment 
was accomplished thermally by placing a second and 
high-resistance heater element inside the thermostat 
and controlling the power to this element by means of 
a series rheostat operated by the temperature-setting 
knob. This heater, in effect, “bucks down” the ther- 
mostat setting to any effective operating point desired. 

If, for example, the thermostat has an actual setting 
of 100 F and operation equivalent to an 80 F setting 
is wanted, enough heat is introduced constantly into the 
envelope to keep the thermostat 20 F above the tem- 
perature which its surroundings would normally give 
it. If the room temperature is 70 F, the constant 
heater will supply 20 deg of the rise to the 100 deg 
cut-off point, leaving only 10 deg to be supplied by the 
resistor in series with the blanket. Thus, the blanket 
accomplishes only the 10-deg rise desired by the sleeper. 


Effect of Voltage Changes 


The use of a thermal means of adjusting the control 
point results in some variation of the per cent “on” 
time with line voltage. The power dissipated by the 
adjusting winding is kept low, thus holding this varia- 
tion to a negligible amount. (Its effect in terms of 
average blanket-temperature change is less than 3 F 
for a 5 per cent change in voltage. ) 

The thermal method of adjusting temperature also 
results in two desirable characteristics not obtained in 
mechanically adjusted types. First, since the rate of 
heat loss from the blanket, and therefore its average 
temperature, is affected by the degree of motion of 
the air in the room, and since the rate of loss from 
the control box is similarly affected, more energy is 
supplied to the blanket as air motion increases. This 
tends to offset the increased heat losses through the 
blanket when the bed is in a draft from an open window 
and maintains the comfort of the sleeper. (In a mechan- 
ically adjusted type control on the other hand, set at, 
say, 70 F, the contacts will remain open regardless of 
air motion if the temperature of the room is 71 F.) 

A second advantage results from the fact that the 
control contacts will always be closed for a short period 





TO LINE TO BLANKET 





LAMP 
RESISTOR 
Fig. 5—Circuit diagram of the control. R,,, is the rheo- 


stat manually adjusted with the control knob. R, and 
R, are small resistances inside the glass envelope. 
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of time when power is first turned on. The lower the 
dial setting, the shorter will be the time they remain 
closed at a given room temperature. This initial “on” 
period serves to remove the chill from the sheets and 
mattress. (In a mechanically adjusted control, this 
occurs only when the room temperature is lower than 
the critical temperature setting of the control.) 

The sensing element, or control thermostat, as finally 
designed and built, consists of two bimetallic arms 
attached to a ceramic spacer as shown in Fig. 4. One 
of these arms carries a fixed contact. The other arm 
supports an adjustable spring on which a contact is 
mounted. Silver contacts are used, as tests on early 
models of the thermostat showed that this metal is 
superior to others for such service, particularly from the 
standpoint of silence of operation and freedom from 
radio interference. 

The contacts are arranged to open on rising tem- 
perature at 102, + 2 F. Arm and contact assemblies 
are held centrally in the glass envelopes by means of 
two side springs, which also cushion against shock, 
as may be seen in Fig. 4. 

The series heater, R,, in the schematic circuit dia- 
gram, Fig. 5, is located along the “press” of the glass 
stem and causes the motion of the bimetallic arms to 
break contact. An adjusting winding R, is formed 
around a small mica card, which is supported on the 
stem wires above the series heater R,. The thermostats 
are evacuated, then filled with hydrogen before sealing. 
In appearance they are similar to a radio tube. 


Principle of Operation 


The justification for using the room temperature as 
a basis for regulating the warmth supplied by an elec- 
tric blanket lies in the fact that body warmth escapes 
through the blanket as a function of room tempera- 
ture. Experiments indicate that the rate at which the 
body produces heat remains relatively constant when 
a person is asleep so that if heat is supplied electrically 
to compensate for that escaping through the blanket, 
the temperature under the blanket will be maintained 
at a comfortable value. 

The result of considerable research work has estab- 
lished a relationship between room temperature and 
electric warmth in order to maintain sleeping comfort. 
This is best shown in the set of curves of Fig. 3, which 
indicates the percentage “on” time of the blanket, and 
hence the amount of warmth, plotted against room 
temperature for various control-knob settings. This 
characteristic has been found empirically to be satis- 
factory, and the Fieldcrest control was designed to per- 
form in this manner. 

The establishment of the several electrical values and 
the engineering of the control to operate in accordance 
with the desired characteristic is quite straightforward. 
Considering a thermal flasher as described above, equa- 
tion (1) may be written to-indicate that the input and 
output must balance if the temperature remains un- 
changed. Equation (2) is a basic equation for any 
heated body, while (3) represents a combination of 
(1) and (2). 


Equation (3) is a linear equation in terms of T, hav- 


, 


Ky aa 
ing a negative slope of Ww and having its origin deter- 
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THE CONTROL BOX—A STUDY IN PLASTICS 

The complete control is compactly assembled in a 
plastics box with an adjusting knob and dial. Styling 
of the control was done by Sanford B. Wells of Wells- 
Poeter, architects and industrial designers, so that the 
completed control would present a pleasing appearance 
and harmonize with any bedroom furnishings. 

The box is made of molded urea-formaldehyde in a 
soft gray-green color. The knob and dial used to adjust 
the operating point of the control are made from trans- 
parent Lucite, through which is visible a gold-colored 
backing plate, as well as a gold-colored piece that is 
molded as an insert in the dial and provides a hub ar- 
rangement to connect with the control shaft. 

A neon pilot light is visible through a translucent 
screen behind a small window underneath the dial. The 
pilot light illuminates only the number corresponding 
to the dial setting. A soft glow is diffused through the 
Lucite knob, making it visible in the darkness without 
producing a light annoying to the sleeper. Markings 
on the dial are recessed and filled with white pigment. 
All terminal lugs, brackets, mounting clips, and the snap 
action “on-off” power switch are mounted directly on 
bosses molded into the box. 

The control box has an aluminum bottom plate with 
rubber feet, and the interior is well protected from dust. 
Plastics-covered line and blanket cords of ample length 
and blending color complete the control box assembly. 


T. 
W, 
represents a line of the type shown in Fig. 3. The addi- 
tion of the adjusting winding to the thermostat modifies 
equation (3) to the form shown as equation (4), yet 
the equation retains its same basic form. 

The foregoing discussion has assumed that the ther- 
mostat is exposed directly to the room air. Actually, 
the thermostat is mounted in a case containing other 
heat-producing elements, hence the effect of these must 
be considered. Equation (5) is the basic equation of 
heat loss by the case, and equation (6) results from 
combining the thermostat and case equations. By com- 
bining equations (5) and (6) and solving for Ta, 


mined by the constant - It is evident that this 
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Equations Developed and Used in Designing a Thermostatic Control 


for an Electric Blanket 

















Wo 
1) Wo=nW,orn=— Rates of energy input and output must balance 
W, 
| 2) Wo=Ki(T.-T.) Element losses in watts. 
KiT, KtTe 
3) n=- +——— Combining equations (1) and (2 
W, W, 
| 
ki Ket, Wa 
4) n=-—T, (— -— ) Equation (3) modified by addition of adjusting winding 
W, W, Ww, 
5) Wo.=K.(T.—Tr Rate of energy loss by control box to surroundings. 
6) Wo.=Wi,=W-+W.t+aw, Rates of energy input and output must balance 
' 7) Te=—(W,-+W.+nw,)+T, (Combines equations (5) and (6). 
' Ks 
W. /We+We 
8) n=—-— --- r+ aera. aaa —) Substituting the value of 7, fr i 7) i 
| 1 1 | Kr K, Subs ituting the value of /, from equation (7) in 
y ( a ) u ( oe ) equation (4). 
s & 
HI Ks Kr Ky 
} 
iit 
|! WwW, 
9) T.=T.-—-— (W,+W, Solving equation (8) for 7; if n =0. Used to determine A; and A, experimentally 
H | ki ky 
: 
nW, We, 1 
I] (10) Te—-Tr=—+—4+—_(W,-+W,tnW, Equation (8) rewritten after solving for (7.—T;,). 
Ki Ki Ky» 
| 
' Ww, W, 
ll) T.-—Trp=—+ Form of equation (10) if all sources of heat, except from W ,, are eliminated 
| Ay A b 
WwW, 1 
12) T.—-7T-=AT =—+—(W,+W.) Equations (12), (13) and (14) determine resistance required at each dial setting 
| Ky Ky and establish rheostat tapers. Wy, and W,, are expressed in terms of resistance and 
! — voltage. Equation (14) is a quadratic obtained by solving equation (13) 
| OT Firk. 
| K Ry Rea “ils 
i (13) AT=——— ——a 
| (Rex +R)? ky Ky Ky 
k2 
(earn. wea 
ne Ek*R, E°R, 
eo omen: 4: Miia: MTS ninteiaeree =0 
AT ATK: ATKs 
nm W, 
T,=T-+— Input-output energy rate balance of blanket. 





From equation (10) and Fig. 3. 


Solving equation (16) for n, and substituting in equation (15 
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SYMBOLS 


Difference between known critical temperature of 
control thermostat and temperature at which it is 
desired to control blanket in deg F. 


Line voltage in volts. 


Thermal conductivity of the blanket to room air in 


watts per deg F. 


Thermal conductivity of the control box to room 
air in watts per deg F. 


Thermal conductivity of the control thermostat to 
the ambient in control box in watts per deg F. 


Per cent of “on” time per operating cycle (dimen- 


sionless). 

Resistance of adjusting winding in ohms. 
Resistance of rheostat in ohms. 

Resistance of control thermostat winding in ohms. 


Temperature (average) of ambient around control 
thermostat, F. 


Temperature (average) of blanket, F. 
Temperature (critical) of control thermostat, F. 
Temperature of air in room, F. 

Power dissipated by adjusting winding in watts. 
Power, or rate of energy input, to blanket in watts. 


Power (total), or rate of energy input (total), to 
control box in watts. 


Power loss, or rate of energy output of control 
thermostat to its surroundings, at any ambient 
temperature, in watts. 


Power, or rate of energy loss by control box to the 
surrounding room air, in watts. 


Power dissipated by rheostat in watts. 


Power, or rate of energy input to switch actuating 
winding, in watts. 


Power loss, or rate of energy output of control 
thermostat to its surroundings, at any ambient 
temperature, in watts. 


W’» is eliminated and equation (7) results. 


By substituting this value for T, in equation (4), 
the general equation of the operating characteristic of 
the complete control, equation (8) is obtained. It will 
be noted that this still is in the same form as equation 
(3), but that it takes into account all factors rep- 


resented by the complete control. 


By solving equation (8) for T, for the condition 
n = 0, the useful equation (9) is obtained. This pro- 
vides the means for determining the values of K; and 
Ky by direct measurement when the control is assembled. 
Because all except K; and K, are measurable quanti- 
ties, measurements were made at two room tempera- 
tures and the two constants determined by solving the 
simultaneous equations resulting. In this case, Ky; was 
found to be 0.026 watts/deg F, while K, is 0.131 watts/ 
deg F, 

Knowing the values of these constants, the value of 
the series resistor can be determined. Rewriting equa- 
tion (8) and solving for (7.—T;,) produces equation 
Equation (11) is merely equation (10) re- 
written, eliminating all sources of heat except ”,. From 
the desired characteristic, 7,.—7T, = 25 deg, and using 
this value in equation (11) the power W, is computed. 
Because the load current of the blanket is known, this 
establishes the value of resistance necessary to produce 
the 25-deg slope to the characteristic. 


(10). 
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Fig. 6—Interior of the control box from the bottom, 

lower cover removed. Adjustable rheostat in center, 

fixed resistance and small capacitor at right, sealed-in- 
glass thermostat at top. 


noted that the slope can be changed very easily by 
using a different value for (7, T,) and finding a 
new series resistor value. 

Equation (9) is also used to determine the resist- 
ance required at each dial setting and thus the taper 
of the rheostat winding to produce uniform divisions 
on the scale. For convenience, equation (9) is re- 
written as equation:(12), and IV, and W, are expressed 
in terms of resistance and impressed voltage to give 
equation (13). 

At this point, practical consideration indicated that 
a value of 1800 ohms for R, should be used because 
of the limitations imposed in winding a reasonable 
wire size on the size of mica card feasible for mount- 
ing in the thermostat. This value was chosen as high 
as practicable in order to minimize the effect of line 
voltage on the control adjustment. 

Solving equation (13) for R,, gives the quadratic 
equation (14), which is solved for successive values of 
R,, corresponding to different values of (T.—T,). The 
amount of resistance required at the lowest setting is 
placed in series with the rheostat as a fixed resistor 
of 2700 ohms, and this amount is subtracted from the 
computed value for other dial settings in establishing 
the rheostat taper. 

To study the combined operation of blanket and 
control, equation (15) represents the basic condition. 
From equation (10) and Fig. 3, equation (16) may 
be written; and by solving this for T,, equation (17) 
results. 


W>: 


From equation (17) it is found that, if —~2is made 
a 


equal to W, GetE , fy, will equal T, and will 


be independent of 7,. In other words, the average 
blanket temperature will be equal to the critical tem- 
(Continued on page 174) 
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What Makes a Motor Run? 


Readers undertake to explain, with various theories, how 


motors and generators function and to answer some 


specific questions previously raised in these pages. 


An article with this heading, written by R. C. Robinson, 
Electrical Engineer, Electric Specialty Company, appeared 
in ELectricAL MANUFACTURING for January, 1948. In it the 


author questioned some of the orthodox theories of motor 
operation and magnetic induction. Recognizing the subject 
to be controversial but fundamental to the engineering and 


design of much electrical equipment, the editors invited 
discussion from readers. The response has been surprising 
as to volume and diversity. The passages presented here- 
with from four of the replies have been selected as especially 
interesting. A closing comment by Mr. Robinson follows 
the discussion by readers.—Eb1ror. 


An Electronically Controlled Rotating Field 


DUDLEY B. CLARK 
Director 
Clark Electronic Laboratories 
Palm Springs, California 


IN EXPERIMENTS performed ,by us many years 
ago, we used apparatus suggested by Mr. Robinson’s 
sketch of a coil between two magnet poles (Fig. 1 
below). Instead of the coil entering the magnetic field 
as shown, however, it was arranged as a stator winding 
in a conventional circle around a space reserved for a 
rotor. 

But instead of using a rotor, we built a cup-shaped 


MAGNET POLES 





Fig. 1—I} the field strength is reduced as the coil moves 

upward, the total flux enclosed within the coil can be 

held at a constant value. Will there be a voltage induced 

in the coil and, if so, is it attributable to flux-linkage or 
: to flux-cutting? 
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Fig. 2—A portion of a drawing from patent No. 2,199,- 

281, for an electrical converting system. Starting with 

a d-c supply, a rotating magnetic field is produced at the 

center which could be used to turn a rotor. This is cited 

as an example of action by flux-linkage rather than by 
flux-cutting. 


vacuum tube in which a magnetic core was inserted. 
A circular cathode in the lower end of the cup-shaped 
tube and a plurality of controlled anodes in the opposite 
end supported a dual electron discharge in parallel 
rays at 180 deg which was made to rotate by means 
of an external LC timing control circuit. This, in effect, 
produced a bipolar rotating field which generated an 
alternating voltage in the stator winding at a fre- 
quency dependent on the LC circuit. 

When this contraption started to generate with no 
mechanical motion involved, was it flux-linkage or flux- 
cutting, and where did the power come from? At the 
time this was done, it didn’t enthuse the physicists or 
fit any conventional formulae, nor did it exactly fit the 
conservation-of-energy laws. In order to save ridicule 
the whole deal was tossed out on the junk heap. 

Still unsatisfied as to what makes a generator gen- 
erate,’ I built a tube-controlled machine, this time not 
only without motion but with zero air gap. This is 
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not to be confused with Alexanderson’s tube-controlled 
synchronous motor, as in this instance there was no 
relative motion between the so-called rotor and stator, 
nor any external synchronous grid commutator. 

This produces an electronically controlled rotating 
field from a d-c supply which, without any air gap, 
advances progressively around a closed magneti¢ field 
to produce a polyphase adjustable-frequency output as 
shown in the patent drawing reproduced here as Fig. 2. 

This we believe to be ‘an example of flux-linkage 
rather than flux-cutting and may be transposed for use 
on a conventional induction motor to obtain a change 
of speed while operating from a d-c source. 


Experimental Homopolar Machine in 1916 
FREDERICK FRANZ 


Consulting Mechanical Engineer 
New Haven, Connecticut 


IN INTRODUCING this subject, Mr. Robinson 
suggests that an adequate explanation is achieved when 
an hypothesis is built up which fits all the observed 
facts. But it seems that to this definition should be 
added the clause, “and which can be successfully used 
to predict new facts.” The reason, of course, is that 
scientific explanations are used in practice to attain this 
object. Generally, whenever a new invention is made, 
a logical mind has applied inductive reasoning to a 
scientific explanation to produce a new result (a new 
fact). But when “scientific explanations” are erroneous 
and teachers and books promulgate them, we find in 
practice results such as repetitions of unsuccessful 
attempts to produce commutator-less, high-voltage d-c 
machines. Such results rarely come to light because 
authors seldom write about unsuccessful devices, as 
Mr. Robinson did. Evidently, more than one engi- 
neer has been led astray in this attempt. I should 
like here to record my experience, for two reasons 
besides the editors’ request for discussion. First, the 
homopolar machine which I built was materially dif- 
ferent from that illustrated in Mr. Robinson’s article 
(although the “scientific explanations” used to design 
it were the same). Secondly, a model of this machine 
was designed and built 32 years ago! 


N B 
(0) 
(8) > 

6 B 
(a) (b) ed 


Fig. 3—(a) Field and flux in widely separated conduc- 
tors. (b) Resultant field about closely spaced conduc- 
tors, with lines of force tending to straighten out. (c) 
Conductor carrying a current in a magnetic field; lines 
of force from conductor field coincide with those from 
the stationary field on one side and oppose them on the 
other, resulting in a movement toward A; reaction upon 
pole pieces is represented by arrows at B. 
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Fig. 4—High-voltage homopolar d-c machine built 32 
years ago but which was found to be unworkable. 


Tangential 
field 


Resu/tant Rada/ 
Field “ey 


Expected 
rotation 
as a motor 


Fig. 5—Section of the machine in Fig. 4, showing how 
the hypothesis of Fig. 3 (b) would explain the direction 
of torque and rotation as a motor. 


Let us look at the elementary electromagnetic hypo- 
thesis represented in Fig. 3, all of which can be found 
in any elementary textbook on electricity. This com- 
prises the “scientific explanation” on which my homo- 
polar machine was designed. 

Now consider the machine itself which is illustrated 
in Fig. 4. As a d-c generator, the radial lines of force, 
cutting only one side of the stator winding when the 
rotor is rotating, were calculated to produce a voltage 
in the stator winding by virtue of the “‘cutting-lines-of- 
force” hypothesis. But no voltage appeared. It is 
indisputable that the radial lines of force do cut one 
side of the stator winding and do not cut the other side 
(except for leakage). As a motor, Fig. 5 and Fig. 6 
illustrate the application of the classical scientific ex- 
planations to define the direction of rotation. Tests of 
the model showed that the machine would not function 
either as a generator or as a motor. 

It will be noted that the stator of this motor has no 
discontinuities as has that of the machine described in 
Mr. Robinson’s paper. Therefore, the explanation of 
non-uniform flux distribution, given therein, does not 
apply here to explain the non-functioning of the ma- 
chine. In fact, Mr. Robinson can mount his stator ec- 
centrically with his rotor, or shape the air gap differ- 
ently, and produce a more uniform flux distribution 
and still fail to produce a functioning d-c machine. It 
is difficult to follow his argument that the unsym- 
metrical distribution of the magnetic field explains the 
inability of his machine to function. The generated 
voltage per unit length of stator is all that should 
change. 

When the machine shown in Fig. 4 failed to function, 
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Fig. 6—Another section of 
the machine in Fig. 4, 
showing how the hypothe- 
sis of Fig. 3 (c) would ex- 
plain direction of torque 
and rotation as a motor. 


all the published theories and hypotheses were checked, 
as were the records of original experiments. “Flux 
linkage” and “‘flux cutting,” which are so ably described 
by Mr. Robinson, were applied in an analysis. If the 
“flux-linkage” hypothesis be correct, Fig. 4 would dis- 
play no generator action since the total flux through 
the whole stator coil winding does not change, the 
decrement per unit of time in one section being exactly 
compensated by the increment in another section. If 
the “flux-cutting” hypothesis were correct, however, a 
voltage should be generated since the flux cuts con- 
ductors and the voltages are cumulative. Logically, 
these two concepts are here incompatible. Any analysis 
of the theory of operation of Faraday’s machine sheds 
little light on the problem. When the disk rotates, as 
indicated in Fig. 7, a current flows radially as shown. 
But note that the brush is stationary in respect to the 
field. If the brush were not stationary but were at- 
tached to the disk at A. then swept with the disk (or 
a radical element of it) across the field to B, “flux link- 
age” could be defined as being the correct concept. 
But such is not the case in this machine. The brush is 
stationary. The ‘‘flux-cutting” concept must hold. Yet 
Fig. 4 does not function as a machine based on the 
“flux-cutting” concept. 

Mr. Robinson brings his notable article to a conclu- 
sion that makes us wonder why physicists in our re- 
search laboratories are not searching for a better con- 
cept of the fundamental nature of electromagnetic phe- 
nomena that engineers may use with consistency in 
exploring new fields. Is there some institution suf- 
ficiently interested in pure research to undertake a study 
of it? 





Theory of Energy Stored in a Magnetic Field 
W. S. HORTH 
Electrical Engineer 


Electrical Maintenance & Engineering Company 


Cleveland, Ohio 


WHEN aN pole of a magnet is brought up to a 
S pole some stored energy is released as both energies 
act in the same direction. This causes a drawing to- 
gether of the poles and this pull can be used to do ex- 
ternal work. This energy is restored when the two 
magnets are pulled apart. The opposite is true when 
two like poles are brought together. An application of 
external energy is required as when compressing a 
spring. Upon release of the external holding force, 
the poles will separate and may be made to do useful 
work. 

Put iron into a coil and the magnetic field becomes 
stronger. This is because iron requires very little en- 
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ergy to produce a magnetic field through it and thereby 
the extra energy was freed to strengthen the now 
shortened air path. Add further iron or steel, as in a 
d-c motor around the shunt-field coil, and the air path 
becomes shortened to the amount of two air gaps. At 
this point the field becomes far stronger than the bar 
magnet because more of the total energy supplied by 
the coil is available at the air gap. 

It therefore appears that storage of the magnetic 
energy is largely in the air: gap and not in the iron. 
Proof of this is suggested by the ampere-turns required 
for the air gap as compared to those for the total mag- 
netic circuit. Further proof seems evident from the 
discharge of a d-c motor field as compared to that of a 
transformer, both with the same magnetic field strength 

Place a wire crosswise in a magnetic field. Pass a 
current through the wire. The energy of the magnetic 
field caused by the current in the wire will oppose the 
main magnetic field at one side of the wire. That re 
quires external energy. On the other side of the wire 
the energy supplied by the wire acts with the main mag 
netic field, causing a release of excess energy. These 
two conditions were caused by the current in the wire 
and consequently the reaction is to move the wire into 
equilibrium; that is, from the side where the field is 
strengthened toward the side where it is weakened. 

Using this theory of stored energy as against that of 
flux linkages or flux cutting, let us examine the prob 
lems of the transformer. Here is a core with no air 
gap, consisting of a complete magnetic path of iron. 
If we are drawing current from the secondary this 
coil must produce a magnetic field in the core. This 
field is opposed by another magnetic field produced by 
the current in the primary coil. Since these two mag- 
netic energies are opposed, the magnetic fields neu- 
tralize each other, their energy being converted into 
electrical currents in the two windings. The only re- 
maining magnetic energy is that represented by the 
open-circuit condition of the secondary and produced by 
the small number of primary ampere-turns at no load. 

The horseshoe type of permanent magnet has a weak 
magnetic field with a long air gap. The result is that 
almost all of the energy exists in the air gap at the ends 
of the magnet. This is easily seen when we observe 
that in a d-c motor with a very short air gap and a 
saturated iron section, 80 per cent or more of the 
ampere-turns may be required for the air gap. There 
fore there is almost no energy available at the bend of 
the horseshoe magnet. Since generative action is the 
opposite of motor action, there can be no generative 
action where no magnetic energy is stored. Therefore 
the voltmeter reads zero. 

The suggested experiment of moving one edge of a 


Fig. 7—Faraday’s d-c gen- 

erator. Voltage is appar- 

ently generated by flux- 

cutting and not by flux- 
linkage. 
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coil through a magnetic field and at the same time re- 
ducing the strength of the field to maintain constant 
flux linkages through the coil (Fig. 1) was suggested 
to determine whether the flux-cutting or the flux-link- 
age theory is correct. Use of the theory of storage and 
release of energy in the coil, however, would result in 
prediction that no voltage would result as the stored 
energy is kept constant. 

Now for the homopolar generator which was pre- 
sented, showing a rotor consisting of two large cylinders 
at the ends of the main shaft about which is placed the 
main field coil. The stator is made up of two half- 
circles surrounding the large cylinders, one piece over 
each cylinder on opposite ends, and the two half-circle 
stator sections are joined by iron bars. Windings 
around the half-circle sections carry direct current and 
the question is, Why don’t we have motor action? 

The answer from the stored-energy theory would 
seem to indicate that motor action will result if the 
main magnetic field can be kept from shifting its posi- 
tion with respect to the stator coils. However, since 
the main magnetic field is not restricted and can move 
freely, the excess magnetic energy at one side of the 
pole moves over to the other side, re-establishing 
equilibrium. This transfer of energy does not exert 
itself in motor action since there is no locking or re- 
strictive action to the main magnetic field requiring 
the shaft to rotate. 

The unipolar generator was developed in 1906 and 
a paper presented to the AIEE in June, 1912, explains 
the principle quite fully. The unipolar or homopolar 
generator is practicable and one use of it is shown 
as a means of supplying low voltage for welding 
operations in the January issue of ELectricAL MANv- 
FACTURING (page 126). The principal objection to 
this type of machine is that the shaft and the end-bells 
must be very large in cross-section for magnetic 
reasons, as well as the main frame, resulting in long 
magnetic paths and large field coils. 


The Answers Have Been Stated Long Ago 


L. F. ROEHMANN 
Research Engineer 
Anaconda Wire & Cable Company 
Hastings-on-Hudson, New York 


THE QUESTIONS—all the questions—which our 
young colleague raises have been asked by our profes- 
sional forefathers some 40 years ago. Asked, and [ 
hasten to add, answered. Let us see what conclusions 
they have reached. 

Under the title “An Imperfection in the Usual State- 
ment of the Fundamental Law of Electromagnetic In- 
duction,” C. Hering describes the experiment of the 
clip-over-the-bar-magnet (Fig. 8) in Trans. AIEE, 
1908, p. 1341. The paper itself is followed by a most 
interesting discussion. Hering’s challenge was taken 
up by F. Emde in the same year and amplified one 
year later (Elektrotechnik und Maschinenbau, Vienna, 
1908, No. 46; 1909, No. 34). Under the heading 
“The Law of Induction,” Emde starts out with an 
apology that he deals with such an old and common- 
place subject. But the reader soon sees nothing old 
or cOmmonplace. True, Faraday had formulated the 
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VOLTMETER 


BENT SPRING 


Fig. 8—The classical experiment with a horseshoe mag- 

net, a voltmeter and a bent spring. As the spring is 

slipped over the magnet without opening the circuit, is 
an emf induced in the voltmeter circuit? 


law of induction on the basis of flux-cutting, while 
later, Maxwell emphasized the flux-linkage concept. 
Emde very definitely shows that the latter is the more 
general one (G. A. Campbell in discussing Hering’s 
paper arrives at the same conclusion while C. P. Stein- 
metz, A. E. Kennelly and others conclude that the op- 
posite is true). Emde coins the term “loop voltage” 
(Umlaufspannung) that is, the voltage in the loop (a 
definite closed path) through which the flux passes. 


The law of induction E = 


< expresses then the fact 


that “the loop voltage equals the decrease in flux per 
unit of time.” Using this concept, Emde shows why no 
voltage could be expected in Hering’s experiment.* 
Maxwell specifically rules out the case of multiple- 
connected regions; the loop must comprise a definite, 
closed path. This is not the case in Hering’s experi- 
ment where the iron between the clips completes the 
circuit in a multiplicity of paths. 

Emde also shows that the flux-linkage concept ade- 
quately explains the unipolar machine and that there is 
no need to resort to flux-cutting. Without going into 
the details, it may be said that the closed path in which 
the loop voltage is induced continually expands when 
the machine rotates. Successive layers, at each revolu- 
tion, are “coiled” on the magnet. This concept has 
been taken over into more recent publications (for in- 
stance, Arnold-la Cour, D-C Machinery, Stockholm, 
1919; Strecker, Manual of Communication Engineer- 
ing, Berlin, 1928) and is apparently unchallenged. 

The $64 question, “What Makes a Motor Run?” is 
also dealt with in Emde’s paper. In doing so he refers 
to a paper which Ruedenberg (now professor at Har- 
vard Graduate School) had published one year before: 
“The Effect of the Teeth and Slots on the Performance 
of Dynamo Armatures,” E & M 1907, Nos. 31 and 32. 
It had been recognized before, in the late 90’s, Rueden- 
berg sets out, that the concept of a smooth armature 
does in no way describe the mechanism which actually 
functions in the teeth, slots, and conductors of an 
armature. In order to reconcile experience with de- 
sign formulas, concepts were propounded which were 
clearly devoid of any physical basis. Motivated by 
this state of affairs, Ruedenberg sets out to develop 
a rigorous theory, based upon Hertz’s electrodynamic 
concepts. Emde, in referring to his highly mathemat- 

(Continued on page 186) 


* Hering’s drawing shows the clip removed over one pole of the magnet, 
not over the neutral zone in the middle. But even then there is 
no induced voltage. 
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What Happens to Rectifiers 


at High and Low Temperatures? 


Selenium, copper oxide and magnesium-copper sulfide were all 


found capable of performing at temperatures down to —70 C but 


only the last-named could continue at temperatures above 200 C. 


M. E. GAMBLE 
Engineer-in-Charge, Rectifier Division 
P. R. Mallory & Co., Ine. 


fiers at both low and high ambient temperature 

is, at present, a subject of considerable interest. 
This is true for several reasons. Most important, per- 
haps, is the fact that various branches of the armed 
forces of the United States currently are interested in 
obtaining circuit components, including rectifiers, that 
are capable of operating satisfactorily over an ever in- 
creasing range of ambient temperature. Manufacturers 
of assembled apparatus, in turn, are concerned with the 
problem of obtaining rectifiers and other components 
that will perform in accordance with government speci- 
fications. The ability of a rectifier to operate at high 
ambient temperature is of interest also in that the study 
of this characteristic throws considerable light upon the 
related ability to perform satisfactorily at the higher 
operating temperatures resulting from heavy current 
overloads, or temporary short circuits. 

The work reported in this paper was carried out in 
order to meet certain specific requirements of a devel- 
opment contract with the Army Air Forces. In partic- 
ular, the contract required that a study be made of the 
high-temperature characteristics of present types of dry- 
disk rectifiers. The contract called for the development 
of a new rectifier, or the modification of a present type, 
if necessary, to provide operation over a temperature 
range from —70C to +200C. Specifically, it was re 
quired that, under full load at temperatures as high as 
200 C, the life expectancy should be a minimum of 500 
hr. No specific requirement was made for life expec- 
tancy at —70C. 


The study was conducted on standard selenium, 
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Fig. 1—Variation of the conversion ratios of three dry- 
disk .rectifiers with temperature from 30 C to —70 C. 
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Fig. 2—Effect of time on the conversion ratios of three 
types of dry-disk rectifiers operating at —70 C. 


copper oxide and magnesium-copper sulfide rectifiers 
obtained from representative manufacturers. 

Low temperature tests were carried out in a sub-zero 
cabinet of the dry-ice type. The temperature was meas- 
ured with a nitrogen-filled alcohol thermometer cali- 
brated from +30C to —100C. The calibration was 
checked by placing the instrument in a mixture of dry 
ice and ether. The error at —77 C was approximately 
one-half degree. 

The rectifier under test was placed in the cold box 
and leads were brought out to all associated apparatus. 
Readings were taken at room temperature, at 0 C, and 
at —10 C, —20C, etc., down to —70C. Power to the 
rectifier was turned off while the temperature was 
being brought down, except for brief periods when 
readings were taken. The temperature of the cabinet 
was held constant for five to ten minutes, each time, 
before data were taken. When a temperature of —70 C 
was reached, the rectifier was placed in continuous oper- 
ation and readings were taken regularly for a period of 
nine hours. Throughout the test, the a-c input voltage 
and the load were held constant. A resistive load was 
used. The rectifier was operated under rated conditions 
of voltage and current. 

Results of the tests conducted on the three types of 
rectifier are shown in Figs. 1 and 2. The criterion of 
performance is the conversion ratio, which is defined 
in the Proposed Standards for Metallic Rectifiers, pre- 
pared by the Sub-Committee on Metallic Rectifiers of 
the Committee on Electrochemistry and Electrometal- 


ELECTRICAL MANUFACTURING 





‘ 
a 
2 





































le neta aa = 








Newest addition to the FASCO line is this 
Series R Fractional H.P. Motor. It is a new, 
exclusive package with definite sales advantages 
for you. FASCO experienced engineering and 
production know-how brings you in this 
FASCO shaded pole F.H.P. motor new high 
power, available before only in a capacitor or 
split-phase type motor at higher cost. Ideal for 
applications where starting torque is low and 
running torque requires up to 44 H.P. It is a 
real money-saver where continuous operation 
under long hour duty load is demanded. Addi- 
tional advantages beside quiet, economical, 
trouble-free operation and dependable speed 
control are incorporated in this FASCO F.H.P. 
Motor. 


Plus these ASLO-built quality 


features for better performance: 


@ INTEGRAL COOLING FAN 


of new design and large vent 
holes. 


@ TAPELESS COILS, for improved 
heat dissipation. 


@ UNIFORM ROTOR RESISTANCE 
and BALANCE from new pressure 
assembly and automatic machine 
welding. 


@ LUBRICATED from large felt-filled 
reservoirs with a new oxidation- 
resistant oil. 


@ BEARINGS are precision oil-less, 
self-aligning type. 


WRITE on your company letterhead for com- 
ep Res 8 > plete information including dimensions, specifi- 
A PRODUC or Fi Be a ee cations and performance data. No obligation. 


on Rae ot gagiin ; is brass 
siete allies (A A ebichaliaiidaee Glade iia 


fF. A. SMITH MANUFACTURING CO., INC. F: 
250 DAVIS ST. « ROCHESTER 2, N.Y. 


ee 


MARCH 1948 


















ri tn stim per er rae tone ge a a a 


80} 





so 
oO 


& 


at room temp.,per cent 


s 
o 








Fraction of initial conversion ratio 











0 40 80 120 160 200 240 280 320 360 
Oven temperature, C 


Fig. 3—How the conversion ratios of three dry-disk 
rectifiers are affected by temperatures up to 270 C. 


lurgy of the American Institute of Electrical Engineers, 
as “The ratio, in per cent, of the product of the average 
values of d-c voltage and current output to the total 
a-c power input.” For the purpose of comparison, con- 
version ratio at room temperature was chosen as 100 
per cent in each case and the curves were prepared in 
terms of the departure of the conversion ratio from 
the initial value. Fig. 1 illustrates the variation in 
conversion ratio with temperature down to a value of 
—70C. Fig. 2 represents performance plotted against 
time in continuous operation at —70 C for a period of 
nine hours. 

It will be noted that the conversion ratios of all three 
rectifiers began to drop off between -++-10 and 0 and that 
the reduction in conversion ratio continued to —70C. 
At this temperature, the conversion ratios of selenium, 
magnesium-copper sulfide and copper oxide rectifiers 
had dropped to 75, 73 and 55 per cent, respectively, of 
the original value. In the case of the selenium and 
copper oxide rectifiers, the reduction in conversion ratio 
was due to a decrease in output voltage and current, 
which was accompanied by a decrease in a-c input. In 
the case of the magnesium-copper sulfide rectifier, the 
decrease in output was not as marked but there was a 
slight increase in the alternating current to the rectifier. 

The application of power to the rectifier when the 
ambient temperature reached —70C resulted in an 
increase in the internal temperature of the stack which, 
in all cases, was accompanied by an increase in conver- 
sion ratio. At the end of nine hours of operation, the 
conversion ratios of selenium, magnesium-copper sul- 
fide, and copper oxide rectifiers were respectively, 89, 
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Fig. 4—Performance of magnesium-copper sulfide dry- 
disk rectifiers at 200 C for extended periods of time, 
in terms of the conversion ratio. 
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76 and 57 per cent of the initial values at room tem- 
perature. 








































High Temperature Tests 


A series of tests was run to determine the relative 
abilities of the three types of rectifiers to operate at 
high temperature. The rectifier under test was placed 
in an oven and the temperature was brought up at a 
rate of approximately two and one-half deg per min, 
with the rectifier in operation, to a value of 200C or 
above. The temperature of the rectifier itself was not 
measured but undoubtedly in each case was somewhat 
lower than the temperature recorded, which was that 
of the oven. The temperature was not held constant at 
any point but was permitted to increase continuously. 
The purpose of the test was not to determine the maxi- 
mum operating temperature of the rectifier but to deter- 
mine what would happen when the ambient temperature 
was increased to values of 200 C or above. 

The only exception to the above was in the case of 
the magnesium-copper sulfide rectifier at the higher 
temperatures. Forty-five minutes was required for the 
oven temperature to increase from 260 to 270C. This 
provided ample time for the rectifier temperature to 
become stable, at a value undoubtedly above 270 C, In 
all cases readings were taken at intervals of 10C. 
Throughout the test the a-c input voltage and the recti- 
fied load current were held constant. The rectifier was 
operated under rated conditions of voltage and current, j 
with a resistive load. 

The behavior of each type of rectifier is illustrated 
in Fig. 3, where conversion ratio in terms of the per- 
centage of the initial value at room temperature is 
plotted against oven temperature in degrees centigrade. 

As indicated in the figure, selenium, copper oxide, 
and magnesium-copper sulfide rectifiers exhibited 
marked differences in ability to operate under the ex- 
perimental conditions. The conversion ratio of the 
copper oxide rectifier dropped continuously as the tem- } 
perature was increased from 40 to 200 C. The decrease | 
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in conversion ratio was due, primarily, to an increase 
in alternating current. However, above 160C there was 
an accompanying decrease in d-c voltage and current, 
both quantities reaching zero at 200C. Above 200 C 
the output voltage and current reversed in direction, 
increasing in magnitude as the temperature was brought 
up to 212 C. Conversion ratios under conditions of re- 
verse rectification were extremely low. After returning 
to room temperature the rectification was again in the 
correct direction and the conversion ratio was 78.5 per 
cent of the initial value. 

The selenium rectifier operated under the experi- 
mental conditions at constant conversion ratio until a 
temperature of 170C was reached. At this point the 
conversion ratio decreased rapidly and erratically, reach- 
ing zero at 200 C. The drop in conversion ratio was due 
to a decrease in the values of output voltage and cur- 
rent. Zero output was occasioned by the complete fail- 
ure of the rectifier, the metal contact shorting through 
the metal counter electrode. 

The magnesium-copper sulfide rectifier operated 
under the experimental conditions of gradually increas- 
ing ambient temperature to a temperature as high as 
270 C. During the rise, the conversion ratio was prac- 

(Continued on page 172) 
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WEW ORLEANS - WEW YORK - PHILADELPHIA - PHOENIX - PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE - IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 


A-C SOLENOID CONTACTORS 


Two a-c solenoid-type contact- 
ors are designed specially for ap- 
plication with motor controllers, 
but also may be used for remote 
and automatic load switching 
functions in resistive heating con- 
trols, lighting controls, etc. 

Type 4452 (Size 2) has a 
maximum rating of 25 hp, type 
4453 (Size 3) of 50 hp, for 440- 
550 volts, 3-phase, 60-cycle oper- 
ation. Standard operating coils 
‘ with front-connected terminals 
are available for 110, 220, 440 and 550 volts on 25, 50 or 
60 cycles. Auxiliary contacts for control circuit uses are 
also available. Features include accessibility of parts, built- 
in solderless connectors, large double-break silver contacts, 
and compact unit construction on a steel mounting plate 
with recommended NEMA and MTBA standard mounting 
dimensions. Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 


GENERAL-PURPOSE 
MOTOR-STARTING SWITCH 


Manually operated motor-starting snap switch (Bulletin 
600) is designed for use with motors rated 1 hp or less 
and features a thermal-type overload device that operates 
on the “soldered ratchet” principle. It is impossible to hold 
switch closed under sustained overload, but it can be reset 
easily with the regular switch lever after overload is 








L 

cleared. Molded plastics cover is provided, or the switch 
can be supplied without enclosure for mounting in a standard 
switch box or on machine base. Enclosures to meet special 
requirements are available. Allen-Bradley Co., 1316 S. 
Second St., Milwaukee 4. 


HIGH-TEMPERATURE 
PAPER TUBULAR CAPACITORS 


Paper-dielectric tubular capacitors (designated Grey 
Tiger) have been developed to provide a standardized line 
characterized by capacity stability over a temperature range 
of —55 to +100 C. Special “Vikane” impregnation is said 
to assure long life at high operating temperatures. Moisture 
seal and tube impregnation are designed to withstand tem- 
peratures to 100 C. Insulation resistance at 25 C is given 
as above 10,000 megohms per unit or 2000 megohms per 
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mf. Power factor is low, averaging 0.35 per cent at 1 ke. 
Available in a wide range of commercial capacity and volt- 
age ratings. Cornell-Dubilier Electric Corp., Dept. K1, 
South Plainfield, N. J. 


SIX-POLE FRACTIONAL-HP MOTOR 


Six-pole shaded-pole fractional-horsepower motor (Type 


Y Micromotor) includes ventilated models up to Ms hp 


and totally enclosed models up to %o hp for specifications 
calling for 1000 rpm with full rated loads. Typical applica- 
tions: Exhaust fans, floor heaters, unit coolers and heaters, 
and air circulators. Both types are able to handle deep pitch 
fans with a minimum of air sound. Die-cast housings have 





finned surfaces for maximum cooling. Precision construc- 
tion features flush-welded rotors with completely filled slots 
to preclude entry of dust, dirt or chips. Extra-large porous 
bearings are fitted to within 0.0001 in. tolerance at a 
clearance of 0.0005 in. to provide maximum efficiency in 
lubrication. Length overall of base: Open ventilated 4s-hp 
model, 5%6 in.; totally enclosed Y%o-hp model, 534 in. 
Motor may be operated in any position. Redmond Co., 
Inc., Owosso, Mich. 


INDUSTRIAL-TYPE SMALL ELECTRON TUBES 


Small electron tubes (RCA-5691, 5692, and 5693 Special 
Red series) have been developed to provide specially engi- 
neered types for critical industrial applications where for- 
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merly conventional receiving tubes had to be employed. 
Applications include use in control circuits with motors, 
lighting equipment, temperature regulators, also in com- 
puting machinery, counting 7nd sorting devices, and in 
communications equipment. ihe tubes are designed for at 
least 10,000 hours life, excentional uniformity and stability of 
characteristics, plus rigil construction to provide shock- 
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CHICAGO 
MOLDED 
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1024 N. Kolmar Ave. 
Chicago 51, Ill. 


Representatives 
in principal cities 


SUBTRACT 


ASSEMBLY OPERATIONS 


ADD ADVANTAGES 
MULTIPLY PROFITS 








It took Chicago Molded to redesign this adding machine wheel in a 
way that would save the manufacturer eight assembly operations. 


Sure, the wheels had been made of plastics for years, but always 
with a metal gear attached . . . a job that required eight assembly 
operations per wheel . . . 64 operations per machine. 

When Reliable Adding Machine Company of Chicago brought 
their Addometer to us, we quickly showed them how we could mold 
the gear integral with the wheel . . . a simple one-piece job. 


Result . . . an actual time saving of 20 minutes in the assembly 
of each Addometer, plus the cost of the metal gear and locking 
pin. And, remember, this is a substantial saving on a low cost 
item of this kind. 


This is just another example of the practical engineering knowl- 
edge and ingenuity that is available to every CMPC customer .. . 
the extra ingredient over and above our recognized ability to pro- 
duce the best in molded plastics. It is a service which industrial 
leaders have come to recognize and appreciate . . . a potent reason 
why so many big names in industry select CMPC as a preferred 
source of supply for molded plastics. 


In planning your next plastics molding job, this is a fact worth 
remembering. We'd like to discuss this next job with you . . . at 
any time ... without obligation. Phone or write. 







COMPRESSION aid _ INJECTION molding of all plastic materials 
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What Controus 
Your ¥ 


isn’t production cost 


a BIG factor ? 


3 

OP 
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Send plans for free Engineering Consultation. 


You can lower that cost by insisting 
on PENN FASTENINGS— every one 
a quality piece, made with the most 
exacting attention to materials and 
finish — carefully checked against 


your most rigid specifications. 
When you want HIGH quality 


at LOW cost - - - call PENN for 


Tubular, Split and Compression 
Rivets Cold-Headed Specialties 


Rivet Caps — Bottom Studs 


Write for Information. 
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PHILADELPHIA 33, PENN. 
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and vibration-resistance under severe service. 

Structural details have been incorporated to make thes: 
tubes capable of withstanding impact shocks of 100 g fo 
extended periods. RCA-5691 is a high-mu twin triode 
RCA-5692, a medium-mu twin triode; and RCA-5693, 
sharp cutoff pentode. The tubes are very similar in ele 
trical characteristics to their receiving tube counterpart 
6SL7-GT, 6SN7-GT, and 6SJ7, but provide superiorit, 
in service life, rigidity, and stability as already noted. Firs: 
of the “Special Red” series, the glass-type, octal-base 569! 
and 5692 have red bases, while the metal type 5693 i 
identified by a red base and red metal envelope. Radio Co 
poration of America, Commercial Engineering, Sectior 
CR71, Harrison, N. J. 





Hermetic Motors Must Be Specially Designed 


What does refrigerant do to oil and electrical insulation? 
What about temperatures? How does one start such a 
motor? For a common-sense discussion of these and re- 
lated questions, SEE PAGE 81 


HEAVY-DUTY FOOT SWITCH 


Momentary contact heavy-duty foot switch (Type SA) 
is designed to meet the problem of operator fatigue. Pivot 
of switch is located under the arch of the foot so that opera- 
tion is by means of a rocking instead of a pushing motion 
This is claimed to be a more natural, therefore less tiring 
motion. 

Switch is aluminum-cast and weighs only 2% lb. Dimen 
sions: 9 x 3%4 x 24% in. Several contact arrangements are 
available: Single pole, normally closed or normally open, 
also SPDT. Contact rating at 110 volts a-c, 40 amp make, 
15 amp break; at 220 volts, 20 amp and 10 amp; at 440 
volts, 10 amp and 6 amp; and at 550 volts, 8 amp and 5 amp. 
Clamp is supplied to fit either BX or heavy-duty rubber 
connector cord. Black & Webster, Inc., 126 Massachusetts 
Ave., Boston 15, Mass. 


MIDGET SELENIUM RECTIFIERS 


Two midget selenium rectifiers are announced for appli 
cations replacing rectifier tubes in many radio and other 
electronic circuits. Each type is made up of five one-inch- 
square selenium rectifier cells and has a high inverse peak 
voltage rating with a low inverse current, even with peak 
voltages up to 350 volts. Rectifiers are specified to safely 
withstand the inverse peak voltages obtained when rectify 





ing (half-wave) 110-125 volts, rms, and feeding a capacitor 
as required in various radio circuits. Ratings are based on 
ambient temperatures of 50 C to 60 C. Forward voltage 
drop through the rectifier is approximately 5 volts at rated 
current output. 

Type 6RSSGH1 is ™e in. deep and is indicated for 
general-purpose applications; type 6RSSGH2 is %e in. 
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Here’s what 


Kodag raph Contact Paper 


THE BIG NEW PLUS 


—brings to photocopying 


Reproduces superbly... dense black on 


brilliant white: This is the first plus of Kodagraph 
Contact Paper—beautiful, long-lasting reproductions. 


It’s a plus “underwritten” by a new, specially 
formulated emulsion . 


highest quality. 








No curling, wrinkling 

or buckling: Here’s the third 
plus ... Kodagraph Contact 
Paper stays flat. It stays flat 
because Kodak research has 
provided paper and emulsion 
with new physical qualities 
that result in smooth, attractive 
prints... that mail easily... 
that don’t bulk files. 





. . on a paper base of the 


ee eee 















Easy to handle... fewer make-overs: 
The second Kodagraph plus is uniformity, 
wide latitude. Because it’s uniform—same 
exposure, same development from package 
to package—trial-and-error exposures are 


eliminated. Because safety margins are 


wide, make-overs are reduced . . . materially. 


Can be used with present equipment: 
The fourth plus . . . nothing new to learn . . . nothing to 
buy except the paper . . . available in popular size sheets 

and rolls . . . standard and extra-thin weights . . . for all 
photocopying equipment. For details, write for booklet. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


Eastman Kodak Company 
Industrial Photographic Division 
ce 


Rochester 4, N 


Please send me 






a copy of “The Big New Plus” — 


your booklet about Kodagraph Contact Paper, 
and the other papers in the Kodagraph line. 


Name— 


Department__ 
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hey used te call me : 
THE CREEP.” 


‘, .. but that was before the boss discovered 
there was a difference in tracing cloths. Ink just 
can’t help creeping and feathering when you 
use a French Curve, if the tracing cloth has a 
poor surface.” 


Arkwright gives you the kind of surface that 
practically assures razor-sharp lines. Oil, wax 
and soap-free mechanical processing assures 
uniform capillarity. Even the weaving and 
bleaching of special cloth is part of Ark- 
wright’s exhaustive system of standards, tests 
and inspections — to prevent pinholes, thick 
threads and the many other things that cause 
spoiled tracings, lost time. 


Why not try Arkwright and see for yourself 
what a difference there is? Send for free work- 
ing samples. Arkwright Finishing Company, 
Providence, R. I. 


All Arkwright Tracing Cloths have 
these 6 important advantages 


6 Mechanical processing cre- 
ates permanent trans- 
parency 


Erasures re-ink without 
“feathering” or “creeping” 


2 Prints are always sharp 
and clean 


3 Tracings never discolor or 
become brittle 


4 No surface oils, soaps or 
waxes to dry out 


5 No pinholes or thick threads 









TRACING /CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 


> 
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deep and can be used where space limitations are particularly 
important. General Electric Co., Tube Div., Electronics 
Dept., Schenectady 5, N. Y. 


MEDIUM-POWER CONTROL RELAYS 


All-purpose, medium-power relays (Types PO and POY ) 
for electronic equipment, aircraft and other industrial appli- 
cations have been redesigned to replace earlier types DO 
and DOY from the standpoint of increased compactness 
and improved performance. 

Type PO is supplied 2-, 3- and 4-pole normally closed, 
normally open or double-throw. Silver contacts are rated 





at 15 amp at 24 volts d-c or 110 volts a-c noninductive. 
Coil rating up to 220 volts, 25 to 60 cycles at 10.5 va 
nominal ; 120 volts d-c at 2.5 watts. Dimensions: 2% x 1% 
x 15@ in. (3-pole) ; and 24% x 1% x 2e in. (4-pole). Type 
POY, for operation direct from plate of electron tube or 
other limited power circuit, is a semisensitive, dual-coil 
relay for d-c only, identical with type PO in contact 
arrangements, ratings and dimensions. Coil rating up to 
110 volts d-c at 1 watt. Both types are available hermetically 
sealed. Standard mountings. Allied Control Co., Inc., Dept 
A, 2 East End Ave., New York 21. 


LARGE-DIAL PANEL INSTRUMENT 


Large-dial type rectangular meter (Model 56) for built- 
in use in electronic and electrical equipment, measures 
6% x 5% in. and has been designed to fill the gap between 
standard 41%4- and 8-in. instruments. It provides a 100-deg 
arc, 5%4-in. scale length, and a large Open face, thus mak- 
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ing it adaptable for multirange dials. The phenolic molded 
case incorporates extra-heavy cross sections for rugged 
service. Alnico 2 magnets are used for normal ranges, and 
Alnico 5 for the more sensitive microammeter ranges. 
Marion Electrical Instrument Co., Manchester, N. H. 


BLACK FINISH FOR ZINC AND CADMIUM 


Glossy black finish for zinc plate, zinc alloys, and cad- 
mium plate is applied by immersion in a special zinc black 
solution (trademarked Black Magic). The chemical re- 
action with the metal surface is said to be rapid, thus requir- 
ing only 1 to 2 min immersion for zinc and zinc alloys, or 
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RCA SPECIAL RED TUBES 





Minimum life —10,000 hours! 


@ These new RCA Special Red Tubes 
are specifically designed for those in- 
dustrial and commercial applications 
using small-type tubes but having 
rigid requirements for reliability and 
long tube life. 


As contrasted with their receiving- 
tube counterparts, RCA Special Red 
Tubes feature vastly improved life, 
stability, uniformity, and resistance 
to vibration and impact. Their unique 
structural design makes them capable 
of withstanding shocks of 100 g for 
extended periods. Rigid processing 


and inspection controls provide these 
tubes with a minimum life of 10,000 
hours when they are operated within 
their specified ratings. Extreme care 
in manufacturing combined with pre- 
cision designs account for their un- 
usually close electrical tolerances. 


RCA Application Engineers will 
be pleased to cooperate with you in 
adapting RCA Special Red Tubes to 
your equipment. Write RCA, Com- 
mercial Engineering, Section CR 71, 
Harrison, New Jersey. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 
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TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON, HM. J. 





TABLE OF RECEIVING-TYPE COUNTERPARTS 


6SL7GT 
(0.3 A. heater) 


(0.6 A. heater) 


RCA Special Red Tubes can be used as replace- 
ments for their counterparts in equipment where 
long life, rigid construction, extreme uniformity, 
and exceptional stability are needed. 


SEND FOR FREE 
BULLETIN— Booklet 
SRT-1001 provides 
complete data on 
RCA Special Red 
Tubes. For your 
copy write to RCA, 
Commercial 
Engineering, Section 


CR71, Harrison, N. J. 
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The Shortest Distance — 
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Walker-Turner Flexible Shafting 


By going direct from driving to driven ele- 
ment—around grouped assemblies or inter- 
ferences—flexible shafting is the shortest 
distance to compact design. 

With minimum backlash, friction, or 
power loss, flexible shafting furnishes— 
without costly gears, cams, universals, 
belts, or linkages—strong, sensitive, 
trouble-free connections. 

Flexible shafting is adaptable to all 
types of machines or equipment without 
expensive modifications. It can be attached 
to the drive elements or controls in any 
one of three simple ways: (1) with end 
fittings (2) by formed connections (3) by 
set screw or collet. 

For a comprehensive data book contain- 
ing design information on Flexible Shaft- 
ing, Flexible Casing and Tubing, and 
Flexible Shaft Machines write to Walker- 
Turner Company, Inc., Plainfield, N. J. 






Walker-Turner’s applied engineering ex- 
perience has provided the answer to 
many complex problems of torque and 
impulse transmission through the use of 
flexible shafting. Subject your design 
problems to careful analysis by flexible 
shaft engineers. It costs you nothing and 
may result in considerable savings of 
time and money. 












FLEXIBLE FLEXIBLE SHAFTING 








Fs 


bd Adah dbbiied deaknamedhace shh taal 


bp pte: 








Ls Bobs #51 








teed Pm 


77. 










Perry 


FLEXIBLE CASING AND TUBING 
SHAFTING FLEXIBLE SHAFT MACHINES 





|q3 to 5 min for cadmium. The resulting finish is also said 


to provide a high abrasion resistance, good resistance \ 
most alkalis, acids and organic solvents, and also serves as 
a satisfactory bond for subsequent applications of enamels. 
The Mitchell-Bradford Chemical Co., 2446 Main St., Strat 
ford P. O., Bridgeport, Conn. 


DUAL VOLUME AND TONE CONTROLS 


Dual concentric-shaft volume and tone controls measur 
only °%s in. diam and have been specially designed for 
television receivers, automobile radio receivers, sound 
equipment generally and for specialized instruments wher: 
it is desirable to centralize control of two independent fun 





tions on the instrument panel. The controls are available 
as a dual unit with single control at the panel; as a dua 
concentric with two separately controlled, continuous}; 
variable resistance units mounted in tandem; or as a dua 
concentric with one continuously variable unit, and one | 
tone switch in tandem. Standard “on-off” switches are 
available if required. Stackpole Carbon Co., St. Marys, Pa 


Corn Popped and Served While You Wait 


You don’t have to wait long, either, for this automatic 
vendor to deliver it, crisp, hot. butter-flavored. It’s all done 
by electricity and the machine designers solved some 
tough problems. SEE PAGE 100 





MULTIPURPOSE EQUIPMENT HANDLE 


The novel “Wedge-Lock Handle” shown here has been 
designed, according to its inventor, as a “mechanism utiliz- 
ing 100 per cent of the power of the human hand during 
holding, lifting, pushing, pulling and carrying operations.” 
Adaptable to a wide range of original equipment where 
handles are component parts, the basic design can be modi 
fied for specific applications and can be made from various 
materials, although to date plastics and metal castings have 





been primarily used. Portable radio sets, electric coffee 
makers and other small appliances, electric hand tools, etc., 
are typical applications. 

Specifically the design of this handle is claimed to equalize 
stress and strain over the entire hand, thereby eliminating 
localized pressure points and areas. It is said to provide 
for the full utilization of the thumb’s power, yet to keep the 
thumb in a relaxed and tension-free condition, thus minimiz- 
ing hand fatigue. The curves, angles, divisions and wedges 
are said to equalize and limit the work load of each finger, 
thus preventing overtaxing any one member of the hand. 
Manufacture is under license from the inventor, Thomas 
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Big business and little business join hands across the 
tables of American industry to keep our country strong 
... prosperous .. . productive. That's the spirit of '48 
as it was almost two centuries ago in the winning 
of a free nation and the birth of American enterprise— 
free, competitive, voluminous in its unrestrained 
growth and productive capacities. 


2k * * * 


Callite contacts — small and insignificant as they may 
seem — have lent an able hand in the ceaseless vigil to 





Hands across the table.:-. 














produce better and better American-made electric 
shavers, thermostats, power plant relays and hundreds 
of other control devices. Top engineers know Callite 
contacts provide unparalleled performance. The public 
doesn't know that — but repays the choice of these 
contacts with continuous loyalty and repeat business. 


The fact that our long list of industrial customers, 
big and small, enjoy quality reputations justifies our 
own policy of “hands across the table’. Helping the 
little fellows, too, helps keep America great. 


MONEERS IN METALLURGY FOR 27 YEARS 
Standard and special shapes in 

tungsten, molybdenum, silver, platinum, 

palladium and alloys of these metals. 

Write for special Contact Catalog No. 152. 

Callite Tungsten Corp., Union City, N. J. 

Branch offices in Chicago & Cleveland. 
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What can these VEW 
_INDIUM alloys do for you? 


@ Cerrolow - 117 
@ Cerrolow - 136 


@ Cerroseal 


These alloys melt at 117° F. and higher. They have almost 
negligible shrinkage in solidifying—.0002” per inch. 


Among actual and suggested uses are: 
Ultra-Low Temperature Solders in delicate special instruments. 


Low-Temperature Fuses—for Diathermy, Electric and Re- 
frigeration Applications. 


Mechanical Safety Devices for protecting delicate machinery, 
etc. against operation at harmful elevated temperatures and 
for controlling processing. 


As transfer medium for transferring surface detail from one 
surface to another, where a conductive negative reproduction 
is desired as a foundation for electro forming to obtain 
metallic duplicate of original surface. Can be cast or sprayed 
against human tissues or other fragile materials without harm. 


Joining of laboratory glassware for vacuum or pressure seal. 


Many other applications. Describe your problem. Maybe we 


can give you the answer. 


CERRO DE PASCO COPPER CORPORATION 


Department 5, 40 Wall Street, New York 5, N. Y. 





Now Available to 
New Customers 





Developed out of 38 Years of Building a Line and a Reputation 


Production facilities of this company, now a division of 
Magnaflux Corporation, permit reasonable deliveries on 
a wide range of transformers — particularly those from 
Y% to 25 K.V.A. in rating, with voltages up to 600. We 
are known among a group of discriminating customers 
for quality proved by outstanding performance. Com- 
plete specifications including information about cases, 
terminals, impregnation, regulation and use should be 
furnished to speed handling your inquiry. Write for the 
new catalog. 


B. F. MILLER TRANSFORMER COMPANY | 


BOX 568, TRENTON 4, NEW JERSEY 
(Division, Magnafiux Corporation ) 
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Lamb, 274 Madison Ave., New York 16. The Auburn But- 
ton Works, Inc., Auburn, N. Y., is an authorized plastics 
molder. 


TEMPERATURE CONTROLLER 

Ee Stepless temperature 
controller (trademarked 
Infitrol has been de 
signed for electric fur- 
naces, ovens, heating 
pots, etc., among other 
applications. Controller 
comes with or without 
pyrometers. Design pro- 
vides for a small portion 
of the current to pass 
through the heating ele- 
ments, sufficient to main- 





tain the desired temperature. 

Model IF4 comes with a pyrometer calibrated to 2000 F 
and can be supplied for other ranges. Model IF 2 is iden- 
tical except that it comes without the pyrometer. Weight 
is 5% lb and 334 lb, respectively. 

All models operate on 115 volt a-c circuits, but units for 
service on 220-volt circuits are available on specification. 
With plug-in connectors, maximum current rating is 15 amp, 
the rated capacity of plugs. For higher current require- 
ments, regular housings with knock-outs for permanent 
connections are available. K. H. Huppert Co., 6864 


Cottage Grove Ave., Chicago 37. 





How to Squeeze a Molecule 


A packaged servomechanism, ready for building into 
machines and other equipment, can be arranged to do 
practically any job of automatic control. Its development 
followed some original thinking. Its present design em- 
bodies some unusual concepts. For instance, the “mole- 
cule squeezer.” SEE PAGE 84 





MACHINE TOOL PRESSURE SWITCH 

Pressure switch for industrial applications (Class 9012) 
is available for a wide range of control functions in 
machine tools, welding equipment, lubricating systems, 
etc. Bellows-actuated types come in a variety of ranges 
up to 1000 psi.; piston-actuated controls are available 
up to 3000 psi. 

Precision, SPDT snap-switch mechanism is said to 





assure positive quick-make and quick-break. Separated, 
non-overlapping normally open and normally closed cir- 
cuits with double-break silver contacts are used. Snap- 
switch mechanism itself is protected by a non carbon- 
tracking molded melamine plastics case. Contact ratings: 
110 volts, 15 amp normal, 40 amp inrush, a-c; up to 550 


volts, 5 amp normal, 8 amp inrush, a-c. D-c voltage 
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FIGURE 1 


FIGURE 2 


In the following pages yuu wuss suse wweenewm- ——— = ; 
of the many variables influencing the choice of sealing materials. 


This information has been compiled by Armstrong from thou- ~ 


sands of problems solved during 


design details often influence 


the past 35 years. Since minor 
the selection of a sealing material, 


strong representative before you set up a i Te 


Since the satisfactory functioning of a unit may depend ug 
maintaining a tight seal at some point, that seal merjf . 


DESIGNING FLANGES FOR 


Proper flange design is only 
one of the many sealing prob- 
lems discussed in the new 20- 
page booklet, ‘“Armstrong’s 
Gasket and Sealing Materials.” 

This booklet offers you prac- 
tical help in the selection and 
use of resilient sealing mate- 
rials. Ten technical discussions 
cover most of the variables that 
influence the design of gaskets 
and gasketed joints. In addi- 
tion, ‘““Armstrong’s Gasket and 
Sealing Materials” contains 
physical data on the five ma- 
jor types of sealing materials 
offered by Armstrong: syn- 
thetic rubber compounds, cork- 
and-synthetic-rubber composi- 
tions, cork compositions, fiber 


Partial Contents: Designing Gaskets to 
Reduce Cost, Effect of Gasket Width 
on Compression, Effect of Surface Con- 
dition on Gaskets, Factors in Choosing 
Resilient Gaskets, Proper Compression 
for Resilient Gaskets, Relation of Gas- 
ket Thickness to Load, and others. 


EFFICIENT SEALING 


sheet packings, rag felt paper. 
Whether designer, engineer, 
or purchasing agent, you will 
find “Armstrong’s Gasket and 
Sealing Materials” a helpful 
addition to your files. Refer to 
it whenever you need data to 
make tentative selections of 
suitable resilient gaskets or 
sealing materials. Write for 
your copy today to Armstrong 
Cork Co., Gaskets and 
Packings Dept., 9503 
Arch St., Lancaster, Pa. 


ARMSTRONG’s 
GASKET AND SEALING 
MATERIALS 


ARMSTRON 
taecas rene eek COMPANY 
Cvawre 


ARMSTRONG’S GASKETS ¢ PACKINGS e¢ SEALS 
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‘‘No jay-walkin’ here! 
Gotta get to the airport? 
To Air Express those 
packages? My poor friend 
—haven’t you heard? 


“Air Express picks up 
those packages right at 
your door here, and de- 
livers at no extra cost. No 
waiting around, because 
Air Express goes on every 
flight of theScheduled Air- 
lines. No U. S. point is 
more than hours away! 


“And rates are low. Don’t interrupt me 
—TI said low. Why else do business men 
use it to ship finished items, replacement 
parts and perishables regularly?” 


opecity Air Express-its Good Business 


© Low rates—special pick-up and delivery in principal 
U. S. towns and cities at no extra cost. 

® Moves on all flights of all Scheduled Airlines. 

e Air-rail between 22,000 off-airline offices. 

True case history: Machine parts made in Camden 

were needed in Chicago in a rush. 32-lb. package 

picked up the 28th at 10 a.m., delivered same day 

at 5 P.M. 669 miles, Air Express charge only $6.88. 

Gave days more time to complete the job. Other 

weights, any distance, similarly inexpensive and fast. 

Just phone your local Air Express Division, Railway 

Express Agency, for fast shipping action. 





Rates include pick-up and delivery door 
to door in all principal towns and cities 


AIR EXPRESS, A SERVICE 
OF RAILWAY EXPRESS 
AGENCY AND THE 


scueputed AIRLINES of tne u.s. 





ratings (single-throw) 115 volts, 0.5 amp, normal; 230 
volts, 0.25 amp; and 550 volts, 0.05 amp normal. 

Trip indicator is arranged to permit visible indication 
of switch action through a window, thus aiding prope: 
setting of trip point. Operating point is adjusted exter- 
nally by screw-driver or by means of an adjusting knol 
which can be supplied. Settings are directly indicated by 
pointers on scale attached to cover. Switch enclosures are 
die-cast aluminum and are driptight and oilresistant. Re- 
cessed mounting holes, sealed off by cover gaskets, aid 
appearance. Square D Co., 4041 N. Richards St. 
Milwaukee 12. 


COMPACT VARIABLE SPEED DRIVE 


Improved variable speed electric power drive (Speed 
Trol) provides the following features: (1) Fingertip speed 
control with large easy-to-read speed-indicating dial; (2) 
motor and speed control in one integral unit, occupying 





about one-half the space of previous models; (3) conformity 
with standard NEMA motor mountings. Design provides 
for minimum of moving parts and incorporates conventional 
V-belt. Positive adjusted pulleys give accurate speeds in 
any position. Available in a wide range of horsepower 
ratings, speeds, gear ratios and speed variations. Sterling 
Electric Motors, Los Angeles 22, Calif. 


MINIATURE AIR-VARIABLE CAPACITORS 


Air-variable capacitors, claimed to be the smallest eve: 
made commercially, are available in three types as follows 

The single type for trimming r-f and i-f oscillator circuits 
is available in four ranges from 1.55 to 5.14 mmf up to 2.6 
to 19.7 mmf. The differential type, for switching capacity 
from rotor to either of two stators, and for shifting tap o1 
capacity divider, comes in four ranges from 1.84 to 5.58 





mmf up to 2.67 to 19.30 mmf. The butterfly type, for use 
as a small split-stator tuning capacitor comes in ratings 0! 
1.72 to 3.30 mmf up to 3.20 to 11.02 mmf. 

Single-hole mounting, berryllium copper contact springs 
steatite end frames, improved stator terminals and othe: 
details are included for improved performance. F. F 
Johnson Co., Waseca, Minn. 


PHENOLIC MOLDING POWDERS 


Complete line of phenolic molding powders is announced 
Producers state that the line will include general-purpose 
high heat-resistant, and impact-resistant materials avail 
able in standard colors and mottles, and in a flow range o 
soft, medium-soft, medium-hard and hard. Rigid produc 
tion controls will be maintained to provide materials © 
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seamless... bias... 
cambric TAPES 


PROVIDE TIGHT, COMPACT INSULATION 
FOR IRREGULAR SURFACES 


The perfect insulation . . . which provides the desired 
electrical characteristics, high resistance to moisture, 
acids, alkalis and lubricating oil . . . for irregular surfaces of 
transformer windings, bus bars and terminals, cable ends, 
conductor splicing, etc. Vartex Varnished Tapes comply 
with N.E.M.A. requirements. Technical literature 

available on request. 


R7@, NEW JERSEY WOOD FINISHING COMPANY 
Fs KX ELECTRICAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 


Varnished Cambric Cloth Varnished Fiberglas 


\ 
[THE PEAK OF QUALITY Other Varter Products Varnished Cambric Tapes “Varsiot“” Combination Slot Insulation 


Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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Six-Way Saving in 
Water-Wash Spray Booths 


YOU CAN PREVENT over -sprayed 
paint, lacquer or enamel from coating 
spray-booth back plates and louvres by 
adding a specialized Oakite chemical com- 
pound to the tank of your recirculating 
water system. It saves these six ways: 


. Improves paint reclamation 

. Keeps back plates clean longer 

. Eliminates motor burn-outs 

. Cuts down time for pump disassembly 
. Reduces tank cleaning time 

. Clears drains and lines 


Write TODAY for Special Service Report 
on easy, economical treatment. No ob- 
ligation. 


OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6,N. Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 


MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning | 


TRACING CLOTH 
THAT DEFIES TIME 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

imperial takes erasures readily, with- 
out damage. ft gives sharp contrasting 
prints of even the finés? lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 


IMPERIAL 
nicer Tee GO 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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high quality and uniformity. For special decorative pur- 
poses, mahogany, light oak, and red oak mottles are avzil- 
able in a flow range from medium to soft.. General Electric 
Co., Chemical Dept., One Plastics Ave., Pittsfield, Mass. 


GEAR-TYPE OIL PUMP 


Gear-type high-pressure oil pump for industrial machinery 
applications is designed for service at 1000 psi and is 
available in standard models with capacities from 1.5 to 


| 60 gpm at 1800 rpm. Design is said to incorporate struc- 


tural features that provide long life and reduced main- 





tenance cost. Special seal on the drive shaft is intended 
to assure positive leakproof action. Ball bearing on the 
drive shaft is designed to absorb all thrust and radial loads 
imposed by the drive. A special method for lubricating 
internal working parts.of the pump employs the fluid 
trapped in the pumping gears to pressure-lubricate shafts, 
bushings and bearings. Pumps are internally drained. A 
choice of mountings is provided. Adel Precision Products 
Corp., 10777 Van Owen St.. Burbank, Calif. 





What Does Make a Motor Run? 


It seems that one still cannot be quite sure—or can he? 
The sages had it all figured out 40 years ago—or did 
they? Anyway, it has something to do with flux—or does 
it? Readers discuss the subject of a previous article and 
make it perfectly clear—or do they? Maybe you'd better 
investigate it yourself. SEE PAGE 114 


V ARIABLE-RATIO AUTOTRANSFORMERS 


Added to the Variac line of continuously variable auto- 
transformers for a-c voltage control is Series V-20 available 
in cased model V-20M with rated current of 20 amp at 115 





volts and with a load rating of 3.45 kva, and in model 
V-20HM rated at 8 amp, 230 volts, and 2.3 kva. As with 
the previously introduced Series V-5 and V-10 use of new 
materials and improvements in design have made it possible 
to provide a substantial increase of delivered kva per pound 
over older models. Output voltage is continuously adjust- 
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Which of these 
DESIGN PROBLEMS 


is puzzling you now? 


BELLOWS ASSEMBLIES /ike these 
may give you the answer — 


Why wonder how bellows assemblies 
can do your job? It’s easy to know for 
sure. Let our engineering department 
analyze your problem, as they have 
done in many other cases, and design a 
bellows assembly that will fit your exact 
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requirements. Send sketches and spec- 
ifications. CLIFFORD MANUFACTURING 
COMPANY, 568 E. FIRST ST., BOSTON 27, 
MASS. Offices in Detroit, Chicago and 
Los Angeles. First with the Facts on 
Hydraulically Formed Bellows. 


HYDRAULICALLY-FORMED BELLOWS , 
ALL-ALUMINUM OIL COOLERS 
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SEND SAMPLE PARTS FOR QUOTATION 


The precision and efficiency with which these machines op- 
erate is something remarkable. It’s a fascinating sight just 
to see them perform. They are versatile, sturdy, speedy, 
and widely adaptable—Used with centerless grinders, thread 
rolling and slotting machines and special machines. They 
feed screws, screw-blanks, rivets, pins, discs; steel balls, 
washers and special parts. They are completely motorized 
and are self-contained units. 


See Us at Booth 913, Tool Engineer's Industrial 
Exposition, Cleveland, March 15 to 19 inclusive. 


Aes tt ae ae 


2817 W. Fort St. 





Detroit 16, Mich. 


able from zero to 17 per cent above input line voltage. 


Both models are supplied with case and terminal box cover 
Terminal box is designed for use with BX or conduit. Over- 
all dimensions: 77% x 9% x 5% in. Net weight is 2234 lb 
Two- and three-gang assemblies can be provided. General 
Radio Co., 275 Massachusetts Ave., Cambridge 39, Mass. 


AUTOMATIC TRANSFER SWITCH 
FOR FLUORESCENT LIGHTING 


Automatic transfer switches have 
heen designed specially for fluores 
cent lighting circuits to meet the 
problem of extreme voltage sensi- 
tivity. These switches are designe 
to drop out from 75 to 93 per cent 
of the voltage with pickup at 95 per 
cent. Illustraicd is a 2-pole, 50-any 
switch panel with close-differentia 
relays as well as battery charging 
equipment, time-delay relay and 
voltage-frequency relay. Tap-chang 
ing arrangement makes the unit suit 
able for either 115- or 230-volt service. 

These switches are also suitable for other control appli 
cations where a positive-acting, close voltage-differential 
relay is desirable. The relays incorporated in the panel, 
designated as Bulletin 1054-107S types, are available for 
separate control applications. Ratings are: 110 to 550 volts, 
60 cycles. Maximum poles per relay: 2 normally open, 
2 normally closed, rated at 10 amp. Automatic Switch Co., 
393 Lakeside Ave., Orange, N. J. 





Algebra and Electric Blankets 


The designers of an automatic control for a new electric 
blanket, incorporating several new ideas into their prod- 
uct, set forth some of the mathematics used in developing 
the control. The equations are simple and their applica- 
tions are well explained, so you will find it rewarding to 


SEE PAGE 108 


FOUR-WAY SOLENOID AIR VALVE 
Solenoid-controlled 4-way air valve, is reciprocating disk 
type, pilot operated, and has been designed to provide a 
pushbutton control for small presses and similar equipment 
It may also be used as an automatic control in combinatio1 
with limit switches or mechanical stops. Type I is arranged 





for double solenoid operation using two pushbuttons 01 
limit switches. Valve position is determined by energizing 
the proper solenoid. Rating: 10 watts. Type II is arranged 
for power offset operation using a single pushbutton or limit 
switch. Valve returns to its initial position when the solenoid 
is de-energized. Rating: 20 watts. Fast cycling is provided 
up to 180 operating cycles per min in handling air pressures 
from 25 to 150 psi. Standard units operate on 115 volts, 
50-60 cycles. Other ratings can be supplied. Three models 
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DRIVE RECORDERS ...FANS 
~-- and other devices 


@ It pays to use Alliance Motors for sound 
recorders, fans and many other devices. Mass produced 
at low cost, they're engineered for each job. Motors 
for continuous or intermittent duty can be supplied 
semi-enclosed or completely enclosed, with oilers. 
Coming in varying stack thicknesses to provide the 

right amount of power, the entire power range runs 
from about 1/400th h.p. up to 1/20th h.p. Also, speeds 
from 1550 rpm down to 500 rpm provide a versatile 
lne of shaded pole induction motors designed for 


quiet, efficient operation—for economy and long life! 


ALLIANCE MODEL B SPECIFICATIONS 4-pole 
shaded induction motor. Motor as illustrated is 
3%" square with a | %” stack thickness. Other stand- 
ard stacks are %" and 13%4"°—squirrel cage rotor 
semi- or fully-enclosed construction. 

Operates on 115 volts, 60 cycles, single phase. 
Weight as shown 4% Ibs. Starting torque approx. 
40% of torque at full load rating. Can be made 
with single or double 546” shaft. Construction is simple 
but rugged throughout 





Model B is ideal for operating sound recorders, fans, 


ROOM HEATER heaters and many other devices. 





AIR CONDITIONER 
AIR CIRCULATOR 


WHEN YOU DESIGN—KEEP 


Mar ctor 


ALLIANCE MANUFACTURING COMPANY © ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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CT.C Custom-Engineers 
The Solution To 


Q og 


Thin poroblene 


Feeding an R. F. potential through the wall of 

a cavity oscillator presented many 
difficulties. Not only was space at a premium, 
but extreme changes 
in humidity, temper- 
ature and other service 
conditions had to 

be met. 


THE ANSWER 


C.T.C. 1795B Insulated 
Feed-Thru Terminals 
fulfilled every require- 
ment. Design-features 
like these show you why: 
Rugged construction that 
withstands loosening 
under vibration or shock 
... approved phenolic 
insulating material, JAN 
type LTS-E-4 . . . brass 
bushings, cadmium 
plated . . . brass thru- 
terminals, silver plated for 
easy soldering. 


SPECIFICATIONS 


The 1795B mounts in a 14” hole, and has an 
over-all length of approximately 7%”. C.T.C. 
Feed-Thru Terminals are available in addi- 
tional sizes. The 1795A is similar to the 
1795B, but with an over-all length of 1”. Also 
similar in design and function are X1771A 
and X1771B, but larger in size and mounting 
in a 3%” hole. Breakdown voltages, at 60 
cycles R.MS., are: 

1795A...3800V X1771A...8200V 
1795B ...3200V. X1771B...6000V 
Catalog No. 200 contains details of C.T.C. 
standard electric and electronic components, 
together with full information on our custom- 
engineering service. Write for it today. 


Visit us at 
(RE Nato ~=—§ Geeslom oc Hlandard 
Warch 22°25 The Guaranteed 
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CAMBRIDGE THERMIONIC CORPORATION 
453 Concord Avenue, Cambridge 38, Mass. 














provide 3%, 1% and 3% in. diameter inlet and cylinder, and %, 
¥%, and 1 in. exhaust pipe connection, respectively. Hannifin 
Corp., 1101 S. Kilbourne Ave., Chicago 24. 


VARIABLE SPEED CHANGER 


Positive, infinitely variable speed changer (PIV Gear 
Size H-6) is rated at 20 hp for speed change ratios of 
5:1 and 6:1, and at 25 hp for 2:1, 3:1, and 4:1. It is 
available only in a basic horizontal assembly, with the 





housing split horizontally, instead of the central housing 
and side plate construction used in the smaller sizes of 
this line (ranging from % to 15 hp capacity). Like the 
other units, however, it features all-metal, fully enclosed, 
self-lubricating construction. Overall dimensions: 36 x 48% 
x 26% in. Weight 1600 Ib. Link-Belt Co., 307 N. Michi- 


gan Ave., Chicago 1. 


HEAVY-DUTY PILOT LIGHT ASSEMBLY 


Double-contact, candelabra, bayonet-base pilot light 
assembly (No. 975) is designed for heavy-duty use. It 
carries UL approval for 125-volt, 75-watt service. Quick 
assembly is facilitated by detachable mounting tube and 
socket. This permits wire leads of socket assembly to be 
connected to terminal block before socket assembly is clipped 





into the mounting tube which is already installed in the 
panel. The ‘built-in lead wires can be attached directly t 
screw or solder terminal blocks. Both 10-in. and 20-in 
leads are available. Drake Manufacturing Co., 1713 W 
Hubbard St., Chicago 22. 


PAPER-BASE PHENOLIC LAMINATE 


Paper-base phenolic laminate (Phenolite Grade XXXP 
455) has been specially developed for applications wher: 
relatively intricate punchings with high insulation resistanc: 
especially under humid conditions are required. The material 
is described as being also very suitable for high-frequency 
radio insulation and other applications where low electrical 
losses under both dry and humid conditions are essential. 
Material can be punched satisfactorily from %e to % in. in 
thickness. Comes in natural color and semigloss finish 
Available sizes: sheets 39 x 47 in. Thickness range: 0.015 
to % in. inclusive. Typical properties: 

Power factor, 10® cycles, dry, 0.0258; after 24 hr water 
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REMEMBER: ROCKBESTOS WIRES and CABLES 


RESIST HEAT, AGING, FUMES, FLAME and GREASE 


The product you build today must be a better self- 
salesman than the one you built 12 months ago— 
because the U. S. consumer dollar is doing an 
increasingly more thorough value searching job, 
week by week and day by day. 


Rockbestos wires, cables and cords will help you avoid 
repairs, servicing, replacements and customer dissatis- 
faction, as well as sales-killing publicity that soon means 
NO CUSTOMERS. 

From airplanes to waffle irons, from calculators to loco- 
motives, here are the advantages which go to buyers of 
Rockbestos-wired products: 

Permanent insulation with impregnated felted asbestos. 


No rotting, blooming or swelling from oil, grease or cor- 
rosive fumes. 

No baking brittle from conductor-heating overloads. 

No destructive and expensive wire-fires. 

No deterioration from age or oxidation. 

Stepped-up current carrying capacity via high heat 
resistance. 

125 permanently insulated constructions—from Firewall 
Hookup Wire to 5000 Volt Rockbestos A.V.C. Power Cable 
— give you a wide range of failure-preventing wires, cables 
and cords to select from. Write to our nearest district office 


or the address below for recommendations, samples or 
information. 


ROCKBESTOS PRODUCTS CORPORATION 
845 NICOLL ST., NEW HAVEN 4, CONN. 
NEW YORK BUFFALO CLEVELAND 
CHICAGO PITTSBURGH ST. LOUIS 
LOS ANGELES OAKLAND, CAL. 


DETROIT 
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ROCKBESTOS FIREWALL HOOKUP WIRE 


This heat, flame and moisture resistant wire, 
insulated with high dielectric tapes and im- 
pregnated felted asbestos and covered with 
color-coded, lacquered glass braid, has a maxi- 
mum operating temperature of 125° C. Ideal 
for radios, television, amplifiers, calculators or 
small motor, coil, dynamotor and transformer 
leads. No. 22 to 4AWG in 1000 volt rating — 
No. 12, 14 and 16 AWG in 3000 volt rating. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 


A multi-conductor control wire for fuel burner 
controls, safety pilots, intercommunications and 
signal systems. Its asbestos insulation and steel 
armor assure trouble-free circuits. Sizes No. 14 
to 18 AWG in two to five conductors with .0125”, 
.025” or (for 115 volt service) .031” of im- 
pregnated asbestos insulation. 


ra a] 


ROCKBESTOS A.V.C. MOTOR LEAD CABLE 
Use this 600 volt apparatus cable for coil con- 
nections, motor and transformer leads exposed 
to overloads and high ambient temperatures. 
Insulated with impregnated felted asbestos and 
varnished cambric, and covered with a heavy 
asbestos braid, it is heat-proof and resistant to 
oil, grease, moisture and flame. Sizes 18 AWG 
to 1,000,000 CM. 


A few of the 125 permanently insulated 
wires, cables and cords developed by 
Rockbestos to protect product performance 
and give lasting service in 300 to 5000 
volt applications. 


The Wire with Permanent Insulation 








| immersion at 25 C, 0.026. Loss factor, 10° cycles, dry, 0.111; 
| after 24 hr immersion, 0.111. Dielectric constant, 10® cycles, 


PILOT LIGHT dry, 4.29; after 24 hr immersion, 4.27. Insulation resistance, 

dry, over 106 megohms, after 24 hr immersion, same value. 

Dielectric strength, 965 vpm. Water absorption, 4 in. thick 

ASSEMBLIES ness, 24 hr at 25 C, 0.50 per cent. National Vulcanized 
Fibre Co., Wilmington 99, Delaware. 


a THERMOPLASTIC INSULATING TUBING 
| PLN SERIES—Designed for | = (TH INTEGRALLY EXTRUDED STRIPING 
| : 
| 








NE- 51 ® L Thermoplastic insulating tubing and thermoplastic-in- 
eon amp sulated wire are now available with integrally extruded 
code-identification striping in contrasting colors. This type 


Features of code marking is said to assure a permanency of identi 


e THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 
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fication in various circuits which may not be obtainable wit! 


The DIAL LIGHT CO. of AMERICA ink-imprinted striping subject to fading and wear. Another 
F P Pilo as advantage claimed for the intégrally extruded striping is 
oremost Manufacturer of t Lig that this method precludes possible impairment of dielectric 


900 BROADWAY, NEW YORK 3, N. Y. values which might be involved with inking. William Brand 
Telephone—SPring 7-1300 & Co., 276 Fourth Ave., New York 10. 


CAPT PETER RR ee 


What's New in Plastics? 
New formulations, advanced test procedures, improved 
molding techniques and other developments that affect the 
work of the product engineer-designer were discussed at 
the recent National Technical Conference cf the Society of 
Plastics Engineers in Detrcit. You'll want to read this 


stimulating on-the-spot review of the proceedings. 
SEE PAGE 96 








HIGH-CURRENT CAPACITY RESISTORS 
Light-weight resistors (trademarked Loopohm) for con 
tinuous-duty, high-current applications where mechanical 
shock and vibration are encountered are available in current 


Regulating 
ASU 


Regulating the voltage for the control of speed, 
heat, or light, of an electrical appliance is often 
desirable. The series 141 transformer, with end 
bells, provides a primary tap changer on front for 
manual voltage adjustment. Can be supplied to 
your electrical specifications in sizes ranging from 
35 VA to 500 VA. 


Further details in Bulletin 168. 











capacities of 20 to 110 amp, with a wide range of resistanc« 


ACME ELECTRIC CORPORATION values. Typical applications include welding equipment, 


controller assemblies and crane hoists. Construction is as 


35 WATER ST. CUBA, N. Y. follows: A channeled resistance alloy ribbon of uniform 


cross-section is formed in a series of loops between two 
| o supporting rods insulated with ceramic bushings and 
Aeme <at> ayes washers. Rods are firmly bolted to pressed steel frames. 
i Sie 1 | Two end terminals are provided. Resistance ribbon has 
| - 
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COIL SPRING SAYS: 
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Save time in the production of your product and 
you save money. Valuable assembly time can be 
gained by giving your product the benefit of our 
springs and small parts—engineered exactly to 
your specifications or furnished in standard sizes. 
For quick service and fast delivery on all your 
spring requirements call or write now! 


No order too large or too small 


AIM UAA Aya hie 


7800 FINNEY AVE. * Micuican 6318 
CLEVELAND 5, 0. 
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noncorrosive properties. Single or multiunit mounting can 
be arranged. Tapered current capacities, fixed or adjust- 
able clamp taps, end-frames and expanded or sheet metal 
enclosures are available to meet special requirements. Ward 
Leonard Electric Co., 34 South St., Mount Vernon, N. Y 


VARIABLE RESISTOR 
Precision variable resistor (Type RV3-5 Potentiometer ) 
features a reduction in overall depth to 1%e in., thereby 
facilitating use in applications where space is a critical 
factor. Otherwise, the resistor incorporates these standard 





features: Precious metal contacts, two rotor take-off 
brushes; continuous 360-deg. rotation, precision resistance 
winding, and dust-proof construction. 

Power rating is 5 watts. Nine standard resistance 
values are available ranging between 100 ohm and 50,000 
ohms. Accuracy of standard models is +5 per cent; in 
special models, +1 per cent accuracy is _ obtainable. 
Technology Instrument Corp., 1058 Main St., Waltham 
54, Mass. 


Coordinated Design of Electrical Appliances 


Appliance manufacturers are overlooking a bet in not 
making a more serious effort to establish coordinated de- 
sign characteristics and family identification of their prod- 
ucts. So says Ray Patten of General Electric’s appearance 
design division, who points out how this goal can be 
achieved by coordination of dimensions, repeated motifs 
in hardware, and the same character of contour and tex- 
ture. SEE PAGE 89 





CONSTANT VOLTAGE TRANSFORMERS 


Constant voltage transformers (Type CVH) constitute 
new series in the manufacturers’ standard line and are 





characterized by an output voltage with a low harmonic 
distortion. An additional circuit component serves to 
neutralize the harmonics normally present in output of 
constant voltage transformers. <A _ stabilized output is 
said to result with less than 3 per cent total harmonic 
distortion. 

Crest and average values of the output voltage wave are 
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Already design engineers have utilized the SB-1 for over 
10,000 circuit-sequence combinations on low-capacity cir- 
cuits up to 20 amperes at 600 volts a-c or d-c. 


A few of the many applications include control switching of 
machine tools, solenoids, motors, circuit breakers, and elec- 
tronic apparatus; and the transfer switching of meters and 
instruments. 


For example, the SB-1 is exceptionally suitable for cur- 
rent-transfer applications because of its high current-carry- 
ing capacity. Also, design engineers have found the 
“overlapping sequence” and “make-before-break”’ 
features particularly desirable. 


It's easy to select and order the SB-1 switch to solve your 
particular application problem ... 


WRITE YOUR OWN TICKET... 


HANDLES A variety of attractive switch handles in fixed 
pistol grip, oval, radial, round, and knobbed styles as well 
as removable oval handles and key locks are available. 
Choose the handle you desire and specify the engraving on 
the escutcheon plate. 


HOUSINGS SB-1 switches are available with water- 
tight, dust-tight, oil-immersed, fabricated-metal, or explo- 
sion-proof housings. Select the housing that fits your 
installation problem. 


CONTACTS Determine the contact sequence from your 
circuit and check them off on a contact diagram. (See 
example.) 


Your nearest G-E sales representative will be glad to 
assist you in the proper selection of an SB-1 switch to solve 
your particular circuit-sequence problem. Also, ask him for 
a copy of GEA-4746 which gives additional information 
about the all-purpose SB-1, or write to Apparatus Dept., 
Section C856-5, General Electric Co., Schenectady 5, N. Y. 


GENERAL 
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Approximately 
one-half 
actual size. 







































Here's the circuit—An ammeter transfer switch. Contacts of the all-pur 
pose SB-1 are shown within the colored rectangle 


This contact diagram provided an easy way to specify the exact circuit- 
sequence combination needed for the above application 








$B-1’s—neaf, compact, matched to the job—on the completed switchgear 
panel for a large central station installation 
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iii you find steam, refriger- 
ants, or any liquid pipe runs, the 
chances are good you can find 
Welco Drip-Proof Torque Motors at 
work. 


These powerful weather-tight motors 
can be depended on for carefree per- 
formance under dripping conditions 
that will short or corrode ordinary 
standard units. 


This is just one example of Welco 
special motor engineering. Wher- 
ever the power job or the conditions 
are tougher than ordinary, call on 
Welco. We go to work where stand- 
ard motors leave off. 


THE B. A. WESCHE ELECTRIC CO. 
CINCINNATI 10, OHIO 








essentially the same as those of a sine-wave of equivalent rms 
value. Indicated applications include precision electronic 
equipment, or other equipment with elements sensitive to 
power frequencies harmonically related to the fundamental 
Available capacities are 250, 500 and 1000 va. Identica 
units may be operated in parallel for higher output. Sola 
Electric Co., 4633 W. 16th, #BCVH 136, Chicago 50. 


HIGH-RATIO MINIATURE SPEED CHANGERS 


Miniature speed changers, previously offered as single 
section units with maximum ratio of 15:1, are now made 
available as 1-, 2-, and 3-section units in more than 500 speed 
ratios up to 3375:1. For many uses speeds as high as 





20,000 rpm (high speed shaft) and torques of 2 Ib-in. (low 
speed shaft) are said to be practical. Overall lengths are 
3 in. (1-section unit), 37% in. (2-section), and 45% in. (3 
section). Diameter is same on all units: 1.050 in. Hardened 
steel spur gears are specified throughout. Permanent-type 
lubrication is provided for most applications. Metron In 
strument Co., 432 Lincoln St., Denver 9, Colo. 





Will Dry-Disk Rectifiers Operate at —70 C? 


Also, will they continue to function when heated up to 
200 C? The facts might surprise you. Some test results 
on three types are presented and discussed by an 
authority. SEE PAGE 105 


PLUG-IN TYPE RELAY 


Plug-type connectors feature a versatile relay specially 
designed for vending machines, machine tools and other 
applications where it is desirable to provide fast servicing 





in the event of relay failure. The simplified construction 
calls for integral parts of the relay to be mounted on a 
flat rectangular molded phenolic base to which the plug-in 
connector pins are attached. Removable molded phenolic 
cover (which is optional) provides a complete enclosure 
Various contact arrangements are available—SPST, SPDT 
DPST, DPDT. Available ratings—6 to 230 volts, a-c o1 
d-c. Silver contacts are rated at 10 amp per pole, resistive 
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The right material for your job 
.. . Fight at your fingertips! 


| egy | VULCANIZED FIBRE 
. io tL | VULCOID 


DILECTO 


CELORON 


MICABOND 


Electric Insulating Problems Are Easier to Solve When You Can 
Depend Upon UNBIASED Recommendations 


Here’s an engineering service you can 
really depend upon for unbiased rec- 
ommendations of the right electrical 
insulating materials. That's because 
Continental-Diamond offers you a com- 
plete range of products with the physicals 
you want. C-D has no“‘axe to grind’’—not 
one, two, or three materials from which 
to specify. Instead, you get the benefit of 
five different insulating materials that 
are subdivided into grades or combina- 
tion of grades virtually ‘‘tailor-made”’ to 
meet your requirements. And C-D serv- 


ice goes further than that. To give you 
fast deliveries, large stocks are always 
kept on hand. Trained technicians are 
ready on a moment's notice to work with 
you—dgive you the information you want, 
quickly and accurately. 


If you really want to save time and 
effort, and want to be certain of getting 
materials that fit the job, contact your 
nearest C-D office. For the right ma- 
terial, right at your fingertips, call or 
drop us a line, now. 


DE-2-48 


BRANCH OFFICES: NEW YORK 17 «* CLEVELAND 14 + CHICAGO 11 e SPARTANBURG, S. C. e SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3. « IN CANADA: DIAMOND STATE FIBRE CO., OF CANADA, LTD., TORONTO 8 


¥ 
| PULL l amond FIBRE COMPANY 
Established 1895... Manufacturers of Laminated Plastics since 1911—NEWARBRK 13 ¢ DELAWARE 
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MAGNESIUM- “TEKTRON” 


COPPER SULPHIDE 


OIC RM Lai RECTIFIERS 


The only rectifier with Magnesium Radiator 
Plates, ‘‘Lektron”’ is lighter in weight — handles 
up to 60 Volts D.C. from 50 to 50,000 Amperes. 
They're more rugged mechanically, operate at 
temperatures from —40° F to 284° F and are not 
affected by normal atmospheric conditions. 
Complete engineering service available. 
Write for literature. 



















FELECTRONIC RECTIFIERS, INC. 


737 WN. EAST ST., INDIANAPOLIS 2, IND. 


OR those small insulators 
requiring high dielectric 
and mechanical strength — 
specify LAVITE, the rugged, 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
out costly rejects. Ideal for 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 


CHARGERS 


ELECTRO- 
PLATING 


— 








AUTOMOTIVE 


AC 


GENERATORS 








load. Dimensions (including cover and plug-type termi- 
nals) : Length, 3% in., width, 2%e in., height, 2%e in. Relay 
is also available with rear terminals instead of the plug-in 
connectors, Grayhill, 1 N. Pulaski Rd., Chicago 24. 


SELF-CONTAINED V ARIABLE-SPEED MOTOR 


All-purpose variable speed 16 hp a-c motor (Model T) for 
such applications as precision drills, small lathes, flexible 
shaft equipment, utility tools, etc., is designed to provide 
adjustable stepless speed control from 1500 to 6000 rpm, 
and to maintain constant maximum torque at all speeds. No 





external starting or regulating device is required: Variable 
speed operation is said to result from a variation of the 
centrifugal governor principle, with the centrifugal action 
controlling a pair of fluttering replaceable tungsten contacts 
The contacts are in the armature circuit and their spacing 
is controlled by the hand lever at the side of the motor (see 
illustration). Minimum contact life is said to be 1000 hr 
The control lever is adaptable to mechanical coupling. 

Motor is ball bearing, universal-wound, and operates on 
115-volt, single-phase circuit, any frequency. It is available 
with single- or double-reduction gears. Dimensions: 91% 
x 6°%s x 51% in. Shaft diameter, %4 in. Net weight: 18 lb. 
Guernet Electrical Machinery, Inc., 19 Mechanic St., Nor- 
walk, Conn. 


SILICONE RUBBER COMPOUNDS 


Seven standard grades of G-E silicone rubber molding 
and extrusion compounds are now being made commer- 
cially available for molding and fabricating purposes. 
Typical uses include gaskets and capacitor bushings. All 
stocks are specified to withstand temperatures from —70 
to +520F and exhibit the particular advantages common 





to silicone rubber, including stability of surface hardness 
and resilience, good electrical properties, resistance to 
chemicals, nonadherence to metal surfaces, and low com- 
pression set. Grades No. 13000 and 13001 are extrusion 
stocks in white. Grade 13002 is a molding stock in white. 
Grades 13003, 13005, and 13006, are brown stocks for 
both extrusion and molding. Grade No. 13004 is white 
for both extrusion and molding. Conventional production 
equipment may be used. Recommendations for proper 
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The unusual and unique properties of 
felt make it especially valuable in seal- 
ing and packing applications. Such uses 
are increasing steadily, as more and 
more engineers and designers appreciate 
the simplicity of application, reliability 
of performance, and long life of felt. For 
any machines in which it is necessary to 
retain bearing lubricants, and feed them 
automatically and uniformly as needed, 
or from which dust, fumes or moisture 
must be excluded, felt seals and pack- 
ings merit your consideration. 


PHYSICAL CHARACTERISTICS 
The chief physical characteristics of felt 
that make it so highly suitable for seals 
are absorption capacity, low coefficient 
of friction, and resiliency. Oil absorption 
capacity is high, and is largely a func- 
tion of felt density. The coefficient of 
friction averages 0.22 for dry felt against 
steel, which is reduced to 0.15 when the 
felt is pre-saturated with oil of 41.2 Say- 
bolt viscosity at 210°F. Because of its 
resilience, felt maintains a constant 
sealing pressure regardless of wear, 
end-play, minor mis-alignment or out-of- 
round conditions of metal shafts and 
assemblies. Felt seals will never fail 
through aging, embrittlement, or 
distintegration. 


TWO TYPES OF SEALS 

Plain Felt Seals. These are precision-cut 
washers, produced by American Felt 
Company, your cutter, or in your own 
plant, with a tolerance of .005”. These 
are cut from standard types of S.A.E. 
Felt, and may be pre-saturated with 
lubricant before assembly. The lubri- 
cant employed is generally one higher 
in viscosity than that which is to be re- 
tained. Such seals have only two limita- 
tions: they should not be used to retain 
oil of extremely low viscosity, nor to 
retain pressurized lubricants. For such 
services, the laminated seal is recom- 
mended. 

Laminated Felt Seals. In these, the plain 
felt seal is combined with one or more 
impervious septums of 1/64 to 1/32 inch 
sheet Hycar. The felt may be of the same 
density throughout, or felt of different 
densities may be used on opposite sides 
of a septum. Thus a laminated seal can 
have felt of high density and oil-reten- 
tion capacity on one side, and on the 
other side a lower density felt for dust 
exclusion. An example of this is seen at 
(a) in the drawing, which shows a single- 
unit washer that combines lubricant-re- 
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tention, sealing, and dust-exclusion. The 
impervious septum may also be on only 
one side of the washer, as in (b). The 
multiple laminations of (c) to (e) in- 
clusive are further modifications, de- 
veloped for progressively more difficult 
mechanical sealing operations. 


IMPREGNANTS 


Both plain and laminated felt seals may 
be impregnated with standard grades of 
oils and greases, or special treatments 
may be used to meet unusual conditions. 
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SELECTION 


Felt seals, plain or laminated, are recom- 
mended where operating temperatures 
lie between —60° and 250°F. and where 
peripheral shaft speeds do not exceed 
2000 feet per minute. Since felt is an 
engineering material, thoroughly under- 
stood and standardized, selection of the 
proper type to meet any given condi- 
tions within the above range can be made 
with complete confidence. 


COLLABORATION 

American Felt Company engineers will 
gladly collaborate with you in design of 
seals and selection of the proper type of 
felt. The material in this advertisement 
is a condensation of data given in 
American Felt Company Data Sheet No. 
11, “Felt Seals, Their Design and Appli- 
cation.” This contains additional tech- 
nical information, such as tables showing 
oil absorption capacity, and dimensional 
tolerances and degree of housing com- 
pression for plain and laminated felt 
seals. This eight-page Data Sheet is the 
outstanding paper on this subject. Write 
for it on your company letterhead. 


(8) 
LAMINATED FELT Ol. AND DUST SEAL 
Housing with slight axial compression 
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(c) 
SINGLE TAPER 


PRESSURE PLATE WITH 
LAMINATED FELT SEAL 
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DOUBLE TAPER 
NO PRESSURE PLATE 


(e) 
DOUBLE WASHER 
APPLICATION 










Engineering and Research Laboratories: 
Glenville, Conn. 

PLANTS: Glenville Conn.; Franklin, 

Mass.; Newburgh, N. Y., Detroit, Mich. 





(F) 
SELF-CONTAINED UNIT 
LAMINATED FELT SEAL 


SALES OFFICES: New York, Boston, 
Chicago, Detroit, Cleveland, St. Louis, 
Philadelphia, Atlanta, Rochester, 
Dallas, San Francisco, Los Angeles, 
Portland, Seattle, Montreal 
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PORCELAIN 





STAR has been compounding special formulas for 
electrical insulating needs for over 40 years. If yours is 
a special problem, (requirements of which can't be met 
by one of our standard types as described below) send us 
your blueprint, drawing or model together with the de- 
scription of the conditions under which your insulation is 
to be used. Our experienced engineers will recommend the 
best and most economical insulation for your purpose. 


3. COMMERCIAL WHITE 5. No. 921 INSULATION 
Most economical for Can be molded inte 


1. THERMOLAIN 
A heat-resistant re- 


fractory insulation. . : difficult shapes. 
Porous. § Withstands use in most applico- = Strong, dense, heat- 
thermal shock. tions. resistant. 

2. LAVOLAIN 4. VITROLAIN 6. NU BLAC 


Strong, dense, non- Will not soil in assem- 


A dense semi-steatite 


porous, moisture proof. bly or use. Excellent 
of high mechanical High dielectric for wiring devices or 
ond dielectric strength. strength. novelties. 


7. HUMIDOLAIN 
A highly porous por- 
celain, suitable for 
many applications in 
humidifiers. 


Sap 


PORCELAIN CO. 
ae 
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molding and extrusion procedures are provided by the 
manufacturers. Also recently announced is a silicone rub- 
ber adhesive for bonding fully-cured silicone rubber t 
itself and to other surfaces. Illustration shows molded and 
extruded silicone rubber stocks. General Electric Co., 
Plastics Div., Chemical Dept., One Plastics Ave., Pitts 
field, Mass. 


What Are Suitable Design Stresses for 
Beryllium Copper Parts? 


It it is a spring you are designing or a combination spring 
and conductor part, you will want to file for future refer- 
ence the data given by consulting engineer Robert W. 
Carson. For the first time complete information on the 
effect of cold work and subsequent heat treatment on the 
tensile strength and elongation of three grades of beryllium 
copper alloys, one of them a high conductivity type. is 
given. SEE PAGE 76 





SLIDE-TYPE RENEWABLE SWITCH 

Non-snap, slide-type renewable switch (Type 102) has 
been designed for applications where it is necessary to 
break both sides of the line, and where no exposed metal 
parts are desirable. Switch utilizes two pair of beryllium 
strips facing each other with a 4%-in. silver contact at the 
end. Contacts are pushed together by a flat plastics strip 
attached to a *6-in. push rod. Total travel is % in. Pre- 
travel is as short as 0.01 in. Pressure can be factory 





adjusted down to 1% oz. Switch can be also used to break 


| one side each of two lines, and can also be employed as a 


sequence switch. Comes normally open, but can be sup 
plied normally closed, and in a double ae model eg 
larger than standard). Dimensions: x 1%x 1% in 
Metal cover is removable. Four eat connections are 
attached. Congress Fan and Electric Co., P. O. Box 3747 
Peninsula Station, Daytona Beach, Fla. 


VINYL CHLORIDE POLYMERS 


Three vinyl chloride-vinylidene chloride copolymers 
(Resins 204, 205 and 200 X 14) have been added to the 
Geon 200 Series resins of modified polymers of viny] 
chloride. These new materials are said to offer increased 
thermoplasticity and lowering of softening point as well as 
greater solubility. .The improved solubility of these resins 
is seen particularly useful in the solution coating field. A 
solubility as high as 35 per cent may be obtained with Geon 
200 x 14 when dissolved in methyl ethyl ketone. (Solu- 
bility is given here as a percentage representing the maxi- 
mum amount of resin dissolved to give a viscosity of ap 
proximately 500 centipoises under standard test conditions. ) 
The improved thermoplasticity also makes it possible t¢ 
process and mold these resins into rigid products with little 
or no plasticizer required. (Resins 204 and 205 are in com- 
mercial production; 200 X 14 is available only in experi- 
mental quantities.) B. F. Goodrich Chemical Co., Rose 
Bldg., Cleveland 15. 
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Compare! Before you specify—compare the elec- 
trical efficiency — the starting torque of the 
precision-engineered Raytheon Model 230 Motor. 
It's not only a brand-new motor design—it's a 
brand-new principle in motors! For its size, it 

has the highest output per pound —the highest 
electrical efficiency of any motor of its type. 










Applications include small fans, blowers, small film 
projectors, controls, advertising displays, 

small mechanisms, toys and vending machines. 
Specify it with confidence — anywhere 

a small but powerful motor is called for. 

Complete details gladly furnished on request. 
Write or wire us now! 


THE RAYTHEON 230 4 


is a new principle / 
in motor design | 
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RAYTHEON MODEL 230 MOTOR 
SPEED 3,400 RPM. 

Available for 40, 50 and 60 cycles, at any voltage up toe 250. 
Size: 2%" x 3” x 1%”. 


RUSSELL ELECTRIC COMPANY 


340 West Huron Street + Chicago, Illinois 
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GIVE YOUR 


TRACING CLOTH 
the 1° 2¢3-° test— 





TRANSPARENCY NON- 
FEATHERING 
ERASABILITY 


MICRO-WEAVE and PEL-X 


win on ALL three 


Whatever you want most in a tracing cloth, 
you'll find it in these two great products of 
Holliston Mills. Try them both and you'll 
agree: it pays to make sure you get “all 
three": maximum transparency and maxi- 
mum erasability and minimum feathering. 


Send for Samples. 
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wir, 
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TRACING Poe ta) 
LR LaLa 
MICRO-WEAVE, 


in white or blue, 
for ink or pencil. 


r 


PEL-X, white pen- 
cil, water repellent. 


THE HOLLISTON MILLS, INC. 
BORWOOD, MASSACHUSETTS 
. NEW YORK . CHICAGO 
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Laboratory and Engineering 


Equipment 


RADIO-FREQUENCY CAPACITOMETER 


Portable capacitometer (Type YCL-1) with a range 
from 0 to 10,000 microhenries at a fixed radio frequency 
of 75 ke per sec, is specially adaptable for component 
research and development work. Internal measurement 
circuits are operated from a self-contained electronically 
regulated power source, thus assuring stable operation, de- 
spite line fluctuations. A suitable arrangement of circuits 
utilizes a calibrated variable capacitor, fixed frequency 
oscillator and variable frequency oscillator. 

Measurement of capacitance within the range of 0 to 
1,000 mmf is indicated directly by the tuning dial. Cali- 








oe. 


bration charts convert dial readings for the measurement 
of capacitance in the range of 0 to 20,000 mmf and of 
inductance up to 10,000 microhenries. Exact balance con 
dition (return of the variable oscillator to the frequency 
of the fixed oscillator) is indicated by a stationary shadow 
on an “electron-eye” indicator. Weight: 50 lb. Dimensions 
11 x 21 x 15 in. Instrument may be removed from cabinet 
and installed in a 19-in. relay rack. General Electric Co., 
Specialty Div., Electronics Park, Svracuse, N. Y. 


INTERVAL TIMER 


Program timer (Zenith P-15-24) can be used to signal 
predetermined time intervals by actuating audible sound 
devices or other types of signals at 15-min intervals for 
a 24-hr period. It is automatically set by turning a minute 





hand in much the same way as an ordinary clock is set 
Circuit arrangements will provide signals of from 2 to 
60 sec duration as desired. Applications include laboratory 
operations, etc. Zenith Electric Co., 152 W. Walton St. 
Chicago 10. 


TEMPERATURE-CALIBRATED 
POTENTIOMETERS 


Portable direct-reading, temperature-calibrated potenti 
ometers find application for test work in refrigeration 
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When you want 
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use the new 


ADLAKE 
No. 1045 RELAY 


For reliable circuit control—-when sensitive action is . 
at a premium, you can depend on the new Adlake 
#1045 (Quick-Acting) Relay. 


Along with sensitivity and quick action, #1045 gives 
you the other advantages that make Adlake Relays 
ideal in hundreds of convenient applications: 


@ Hermetically sealed (dust, dirt, moisture, oxidation and 
temperature changes can't interfere with operation) 


@ Compression-type terminals simplify installation 
@ silent and chatterless @ requires no maintenance 


@ absolutely safe @ cushioned against impact and vibration 


USES: 


@ temperature regulation The #1045 Relay is especially designed for use with 
@ precision instrument control 


e photoelectric apparatus , ; 
@ signals and indicators For any type of job, specify Adlake Relays—you 


@ refrigeration control can always depend on them. For full details write 
—and a host of others today to: Adams & Westlake Company, 1108 N. 
Michigan, Elkhart, Indiana. No obligation, of course! 


sensitive thermo regulators. 





2 A or ae RE OW en ce me Oke ee ee ee ee ee 
TRADE MARK 


me Adams & Westlake <omrany 


Established 1857 e ELKHART, INDIANA e New York e¢ Chicago 
Manufacturers of Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits 
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VALLEY Ball Bearing Motors are built in sizes from 
%2 hp up to 75 hp, providing wide adaptability in 
power planning. VALLEY’S cool running splash 
proof, dust proof construction insures long hours 
of dependable power 
under the most haz- 
ardous conditions. 


You'll find the type of 
Motor you need in 
your power planning 
when you investigate 
VALLEY MOTORS. 















ELECTRIC CORPORATION 
4221 FOREST PARK BLVD. «+ ST. LOUIS 8, MO. 





SEND BLUEPRINTS AND 
SPECIFICATIONS « NO OBLIGATION! | 
When you use these tough, light-. curately and uniformly produced 
weight and inexpensive parts, to specification in any quantity. 
you build their many advantages Selection of grades by physical 
into your own product. Fabri- and electrical qualities, permits 
cated to order, BAER FIBRE application to a wide range of + 
washers, special shapes, terminal operating conditions and require- ! 
boards, and other parts are ac- ments. Investigate now! 


eo + Baer fibre is versatile . . . can be stamped, punched, 
drilled, tapped, milled, sheared, sawed to specification. 


N.S. BAER COMPANY 





MONTGOMERY ST., HILLSIDE, NEW JERSEY 
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heating and air-conditioning fields, and in general wher: 
small temperature differentials are involved. Ten stand 
ard models are available covering a wide range of tempera 
ture for use with copper-constantan, iron-constantan o1 
chromel-alumel thermocouples, are available. Special range 
on specification. Calibration in Centigrade or Fahrenheit 
as required. Four standard models feature special desig1 
details for high-sensitivity work. Rubicon Co., 3751 Ridge 
Ave., Philadelphia 32. 


MULTIPURPOSE TUBE TESTER 


Combination volt-ohm-milliammeter tube tester (Model 
3480) provides a multipurpose test circuit for emission, 
short and open element tests. Instrument is said to offer 





circuit flexibility, and simplicity of operation, and can 
be used for receiving type tubes, gaseous rectifiers, re- 
sistor and ballast tube continuity, and pilot lamps. A con- 
veniently located tube chart is provided. 

Available ranges: Voltage, 0 to 1200, at 10,000 ohms/ 
volt for d-c and at 2000 ohms/volt for a-c. D- 
milliamperes, 0 to 120; d-c amp, 0-12; ohms, 0-1000 
100,000; megohms, 0-1-50. Operates on 115 volt, 50-60 
cycle power supply. The Triplett Electrical Instrument 


Co., Dept. D-28, Bluffton, Ohio. 


RESISTANCE-TUNED OSCILLATOR 


Resistance-tuned oscillator (Model 650A) has been de 
signed to provide fast, precise readings at r-f, video and 
audio frequencies, and covers a range of 10 cycles to 10 
mc, in decade ranges. Zero setting is not required, and 
only minimum adjustments are necessary during opera- 





tion. Instrument is said to operate practically independent 
of line voltage and tube characteristics changes. Output 1- 
flat within 1 db within frequency range. Voltage rang: 
is 0.00003 to 3 volts. Output impedance is 600 ohms 
but an output voltage divider makes 6-ohm impedanc: 
available. 

Instrument operates from a 115-volt a-c power supply 
and comes in relay rack or cabinet mounting. Dimensions: 
19 x 10% x 13 in. deep. Hewlett Packard Co., 395 
Page Mill Rd., Palo Alto, Calif. 
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LITERATURE .... Yours for the Asking 





Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


1. RELAYS 


New and standard relays in a very 
wide range of types are described in an 
illustrated 44-page catalog. Design de- 
tails, ratings, application data as well as 
suitable diagrams and illustrations are 
provided. Types described include mid- 
get, time delay, industrial control, plug- 
in and ultrasensitive types. Advance Elec- 
tric & Relay Co. 


2. INSULATING TUBING 


Revised sample folder contains samples 
of some 25 different types of insulating 
tubing and sleeving and provides brief 
descriptive data outlining properties and 
applications. Included are a number of 
silicone-treated types. Varflex Corp. 


3. MOLDED RUBBER CONNECTORS 


Extensive line of molded rubber con- 
nectors and receptacles is described in an 
illustrated catalog (No. 105). Included 
are bayonet-type, oval and round push- 


trated and complete structural and design 
details given. Ratings are tabulated. 
Production facilities are illustrated. B. F. 
Miller Transformer Co., Div. of Magna- 
flux Corp. 


8. INDUSTRIAL ELECTRON TUBES 


Fourteen-page catalog (RSB-1000) con- 
tains complete technical data on a series 
of electron tubes specially developed for 
industrial applications where extreme de- 
pendability, uniformity and rigid con- 
struction are essential requirements. 
Radio Corporation of America, Tube 
Dept. 


9. MANUALLY OPERATED 

METAL FORMING TOOLS 

New 40-page edition “Di-Arco Cata- 
log” (No. 48-13) contains illustrations 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


and specification of this line of manually 
operated, die-less metal-forming tools, 
such as benders, shears, brakes, etc. 
O’Neil-Irwin Manufacturing Co. 


10. POLYSTYRENE SURFACE TREATMENT 

Twelve-page bulletin presents techni- 
cal data covering properties and per- 
formance of the Logoquant treatment de- 
veloped to reduce crazing and to impart 
other advantages to polystyrene surfaces. 
Bee Chemical Co. 


11. ELECTRICAL CONTROLS 
Manufacturers make available 100- 
page general catalog (No. 107) covering 
motor controls, safety switches, circuit 
breakers, magnetic starters, and other 
electrical products. Catalog is profusely 
illustrated. Federal Electric Products Co. 


Clip card at pertoration—till in and mail 


pull, swivel and round push-latch con- 
nectors, also waterproof switches and 
other related products. Also available is 
16-page catalog (RV106) describing rub- 
ber cable vulcanizing equipment. Mines 
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12. DIECASTING MACHINE 


Specifications for a recently introduced 
submerged plunger injection diecasting 
machine for lower melting-point alloys 
and for a cold-chamber injection machine 
for aluminum and magnesium, are con- 
tained in an illustrated 12-page bulletin 
(No. 4805-A). Detail drawings and 
photographs are included. The Hydraulic 


Press Mfg. Co. 
13. NEOPRENE DATA 

Design data on neoprene synthetic rub- 
ber is made available about four times 
yearly in the “Neoprene Notebook.” 
Laboratory test data and application in- 
formation are included. Latest issue 
(No. 39) contains a discussion on the use 
of neoprene in vibration absorbers. E. I. 
du Pont de Nemours & Co., Inc. 


14. SYNTHETIC FINISH 


Technical data sheet (No. 106) pro- 
vides general description and application 
data on a combination lacquer and syn- 
thetic finish (Synpex), which features 
good adhesion, flexibility and chemical re- 
sistance. Mass & Waldstein Co. 


15. PILOT LIGHT ASSEMBLIES 


Sixteen-page catalog (Form No. 7) 
provides illustrations, detail diagrams, 
dimensional and other data on a line of 
dial and jewel pilot light assemblies. 
Drake Manufacturing Co. 


ELECTRICAL MANUFACTURING 
THE GAGE PUBLISHING COMPANY :— 








11 
12 
13 
14 
15 
16 
17 
18 
19 
20 


ou ms OM S&S WD = 


BUSINESS REPLY CARD 
Neo Postage Stamp Necessary if mailed in the United Stetes 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
NEW YORK 20, N. Y. 


Circle 
Numbers Wanted | 





16. CAST BRONZE BEARING ALLOYS 


First of a series of technical reports 
provides engineering data on the physical 
properties, chemical composition and tech- 
nical tactors involved in the selection of 
cast bronze alloys for use in bearings. 
New material on hardness of cast bronze 
is included in the 12-page bulletin as well 
as a summary of characteristics and ap- 
plications of the manufacturers’ bearing 
alloys. The Bunting Brass & Bronze Co. 


17. SCREW THREAD INSERTS 


Four-page folder( No. 148) illustrates 
a number of original equipment appli- 
cations in which the manufacturer’s line 
of screw thread inserts have been used. 
Heli-Coil Corp. 


18. FRACTIONAL-HP MOTORS 
Four-page folder provides large illus- 
trations and summary of design features 
of a rigid-mount motor, 4% to 4% hp, and 
a flange-mount motor, rated 4o to 4 hp, 
each available single-phase and _ poly- 
phase. The Piqua Machine & Mfg. Co. 


19. ROLLER BEARINGS 


Sixteen-page illustrated catalog (No. 
2196) describes a series of radial-thrust, 
self-contained, preadjusted roller bear- 
ings. Tables of dimensions, weights, bear- 
ing capacities, housing fit tolerances, and 
other engineering data are _ provided. 
Link-Belt Co, 
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20. VOLTAGE REGULATORS 

Six reprints of technical papers by the 
engineering statt of the sponsoring com- 
pany dealing with applications, circuits 
and construction of a-c voltage regulators 
and d-c regulated power supplies are now 
made available. Sorensen & Co., Inc. 


21. FRACTIONAL HP MOTORS 


Specification and application data coy- 
ering a line of fractional-horsepower, 
split-phase, capacitor-start motors rated 
from Yo to % hp, are contained in a 
four-page illustrated bulletin. Ace Elec- 
tric Corp. 


22. FAN-DUTY MOTOR 


lilustrated catalog sheet gives basic 
specification data covering a fan-duty 
shaded-pole induction motor available in 
ratings of 400 hp to %o hp. McMillan 
Mfg. Co. 


23. SHEET METAL SCREWS 


Four-page illustrated folder shows engi- 
neering and production facilities of a 
manufacturer of a wide line of sheet 
metal screws. Camcar Products Co. 


24. AIR VALVES 

Loose-leaf folder contains technical 
data sheets on various types of air- 
controlled valves, including solenoid-ac- 
tuated types. Illustrations, specifications 
and performance data are provided. Air- 
matic Valve, Inc. 


25. CABLE AND WIRE CONNECTORS 


Handy tab-indexed 10-page “Connector 
Selector” facilitates the selection of ter- 
minals, taps, T-connectors, and _ splices. 
Specification data are conveniently tabu- 
lated and standard items are illustrated. 
Burndy Engineering Co., Inc. 


26. SOLDERS 

Four-page leaflet describes basic and 
special solders and gives application data. 
Included are acid core, rosin core, solid 
wire and body solders, also special 
shapes. Federated Metals Div., American 
Smelting and Refining Co. 


27. INFRA-RED LAMPS 


Illustrated eight-page booklet describes 
the applications of infra-red lamps in 
various drying and heating processes. 
Photographs show actual installations. 
North American Electric Lamp Co. 


28. PERMANENT MAGNET 

HOLDING ASSEMBLIES 
Ten-page technical report describes a 
line of standard Alnico permanent mag- 
net holding assemblies which can be used 
as product components as well as devices 
for various purposes in production plants, 
laboratories, etc. General Electric Co. 


29. MERCURY VAPOR LAMPS 


Sixteen types of mercury vapor lamps 
are described in an illustrated 24-page 
catalog (A-5112). Lamp. construction, 
radiation and operating characteristics, 
effect of ambient and lamp temperatures 
on lamp life, and application information 
are among subjects treated. An excellent 
two-page table summarizes technical data 
and recommended applications. Westing- 
house Electric Corp., Lamp Div. 











Take part of the production load 
off your machine tools... 


USE ALCOA 


aluminum die castings 


Less Finish Machining 


* 


Better Surface 


* 


Solid Structure 


Whether for ornamental or mechanical applications, many 

Aleoa Aluminum Die Castings require no finish machining... * 

the as-cast dimensions, surfaces, and contours are sufficiently 

re Close Dimensions 
And where machining is required, you can do it faster and 

cheaper on an Alcoa Aluminum Die Casting. There’s less * 

material to remove, less danger of cutting into porosity or 

unsoundness. Accurate Contours 
You can release machine-tool hours by changing over to 

die-cast parts... Alcoa Aluminum Die Castings. They’re 

sound, strong, accurate, light in weight. ALUMINUM COMPANY 

or America, 612 Gulf Building, Pittsburgh 19, Pennsylvania. 

Sales offices in 54 leading cities. 


y WR TL 


hy Sh GR ie ne ee, ee ee ee bo oe FORM 


MARCH 1948 








Bee a 
UU) et 











The finest appliance ever made is helpless if a 
weak-kneed cord and plug fail to stand u 

under aging and hard usage. The fact that PW 

cord sets won't let a good product down 
explains why you'll find PWC on the plugs of 
so many of America’s best and most famous 
makes of radios and electrical appliances. 





PWC cords retain their handsome colors, high 
gloss, and flexibility. They resist grease, chem- 
icals, and age which cause so many cords to 
fray, rot, and crack. That’s because they are 
i not only plastic insulated, but developed and 
made by the men who know plastic best —the 
world’s largest exclusive maker of plastic 
insulated wire and cable. 


| Wars BETTER 
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Take a tip 
7. Wievenge — | from a PWC 
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Cord Set... 


Tailor-made, for every application, special electrical, chemical and 
physical characteristics are engineered into all PWC products. . . 
flexible cords, multiple conductors, telephone wires, radio wires, 
power cable, building wire, apparatus and machine tool wire, 
coaxial cable, shielded cables, special purpose wire and cable. 


Send us your requirements and let us show you the gains from 
using PWC-engineered products. Our production facilities are 
geared to meet your needs. 
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PLASTIC 
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405 EAST MAIN ST. 
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Coordinated Design of 


Major Electrical Appliances 
(Continued from page 91) 





identity that has always marked it a Packard—just as 
John Hancock’s signature marked him as John Han- 
cock. 

Yes, one of the problems that the appearance engi 
neer, or industrial designer, faces today is that some 
industries believe too much in revolutionary design and 
not in the evolution of the product. The designer is 
then under pressure to produce something “radically 
new.” And in many cases this spells disaster. 

We have seen this happen in the automobile industry, 
which lays greater emphasis on appearance engineering 
than most other industries. Introduction of one bulging 
shaped car some years ago brought not only a great 
loss in sales, but also a crescendo of embarrassed 
apologies from those who did buy the machine. An 
other super-streamlined car was so far ahead of its 
time that its manufacturer had to back-track to meet 
public acceptance. 

In other words, it is just as dangerous to be too 
far ahead in design as too far behind. Hence the neces- 
sity for following the safe path—and that is evolution. 

After all, the public’s aesthetic feelings and ideas are 
pretty firmly entrenched and can be changed only 
gradually. That means that the new products we de- 
sign must retain the best features and characteristics 
of the old, as well as improved ones. 

All of which adds up to one thing. Inasmuch as 
products are appearance engineered purely and simply 
to make work easier, save time and money, and our 
customers happier, the electrical appliance industry 
might well give more thought to incorporating in its 
products design characteristics which will create better 
consumer acceptance. 
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@ @ A new standard system of feeder bus bars has been 
designed for industrial use by National Electric Prod- 
ducts’ Corporation, Pittsburgh. It permits the use of 
current-carrying capacity for supplying high starting 
currents for motors and heavy currents for welders. The 
copper bars are in 10-ft lengths with ends bent edgewise 
at an angle of 45 deg, silver-plated and drilled. A bolt 
with large, flat, lock-washers connects successive lengths 
and permits connection of cables or other leads. The 
group of bus bars is supported on insulating blocks which 
are notched or recessed to receive and to space the bars. 
The entire assembly is enclosed in expanded steel mesh 
for mechanical protection. 
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All the functions of over 60 separate 
instruments combined in one unit! 


Here is a complete test unit for use by radio, electronic, and 
electrical technicians in laboratories, shops, or service depart- 
ments. It is adaptable to the testing of all electrical appliances, 
small motors, circuits, radio sets, etc. It consists of six individual 
41” rectangular instruments, indirectly illuminated, each with 
a complete set of ranges. 


In addition to the wide variety of A.C. and D.C. voltage and 
current ranges, a multi-range ohmmeter and a single phase 
wattmeter have been incorporated. Also, to meet the need for 
extreme sensitivity required in testing circuits where only a 
small amount of current is available, an instrument is provided 
with a sensitivity of 50 microamperes, providing 20,000 ohms 
per volt on all D.C. voltage ranges. The Electrical Laboratory 
incorporates a rectifier type instrument for measuring A.C. volt- 
age with a resistance of 1,000 ohms per volt on all ranges. This 
latter instrument also has in combination a complete coverage 
of DB ranges, from minus 10 to plus 54 for volume indications. 


This beautiful instrument is Simpson-engineered and Simpson- 
built throughout for lifetime service. 


Dealer's Net Price, complete with Leads and Break-in Plug, $218.00 


SIMPSON ELECTRIC COMPANY 






5200-5218 West Kinzie Street, Chicago 44, Illinois 
in Canada, Bach-Simpson Ltd., London, Ont. 
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-500 Ohms 
-5000 Ohms 
50,000 Ohms 


5 
50 


Megohms 
Megohms 


Meter No. 1 
(D.C. Milliam- 
meter and 
Ammeter) 
-1 MA. D.C. 
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Meter No. 2 
(D.C. Micro- 
ammeter and 
Voltmeter) 


0-2.5 Volts D.C. 
-5 Volts D.C. 
10 Volts D.C. 

Volts D.C. 


Volts D.C. 


per volt 
0-50 Microamps 
0-100 Microamps 
0-250 Microamps 
0-500 Microamps 


Meter No. 3 
(Ohmmeter) 


RANGES OF MODEL 1005 


50 
100 
-250 Volts D.C. 
500 Volts D.C. 


(5 ohms center) 

(50 ohms center) 

(500 ohms center) 
500,000 Ohms (5,000 ohms center) 
(50,000 ohms center) 
(500,000 ohms center) 























Meter No. 4 

(Wattmeter) 
0-300 Watts A.C. 
0-600 Wotts A.C. 
0-1500 Watts A.C. 
0-3000 Watts A.C. 


Meter No. 5 
(A.C. Volt- 
meter, Output 
and DB meter) 
0-5 Volts A.C. 
0-10 Volts A.C. 
0-25 Volts A.C. 
0-50 Volts A.C. 
0-100 Volts A.C. 
0-250 Volts A.C. 
0-500 Volts A.C. 
0-1000 Volts A.C. 


Rectifier type 

1000 Ohms 
per volt 

DB Ranges 
—10 to +54 

Output Ranges 

same as voits 
except 5000 
Volt Range 


Meter No. 6 
(A.C. Milliam- 
meter and 


Ammeter) 
0-5 MA. A.C 
0-25 MA. A.C 
0-100 MA. A.C 
0-250 MA. A.C 
0-1000 MA. A.C 
0-2.5 Amps. A.C 
0-5 Amps. A.C 
0-10 Amps. A.C 
0-25 Amps. A.C 














Attention: Manufacturers of 


Small Appliances — 


Do you have immediate need for 


ASBESTOS OR GLASS 
INSULATED LEADWIRE? 


HEATING ELEMENTS? 
HEATING UNITS? 


Write us regarding your requirements. We are expe- 
perienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 
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ELECTRIC PORTABLE ELEVATOR 
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It's easy to stack ceiling-high when you 
have o WELD-BILT Elevator on the job. 
Saves valuable floor space, increases your 
production space, and improves the work- 
ing efficiency of your storage facilities. 
WELD-BILT Portable Elevators are avail- 
able in a wide variety of sizes and types: 
single or double telescoping, hinged types, 
electrically or hand operated. Our WELD- 
BILT engineers can quickly build a special 
adaptation to fit any unusual needs you 
moy hove. 


WELD-BILT Portable Elevators are saving 


their cost in industrial plants everywhere. Other WELD-BILT Products— 
They may do the same in your plant. 


Write for catalog and complete details. Hydrautic U1 Trucks © Two- 


Wheel Trucks @ Platform 


Trucks @ Pallet Trucks @ 
* * } Ao oe * * Skid Platforms @ Tiering 


Machines. 


IS ae 


233 WATER ST., WEST BEND, WISCONSIN 
MATERIALS HANDLING ENGINEERS 
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Designing Stability Into a 
Packaged Servomechanism 
(Continued from page 88) 





any conventional method of measurement (other than 
action) the resistance abruptly changes from very 
high (leakage) to a quite low value without stable 
intermediate values. Thus from the characteristic 
curve of resistance versus pressure, it is seen that only 
an infinitesimal pressure is needed to develop the bal- 


| ancing impedance. 


The servo motor is necessarily standing still a large 


| part of the time and one phase is always carrying at 


least magnetizing current. Not running, the dissipa- 
tion of heat becomes a problem the solution of which 
is found in a small ventilating blower driven by a 
shaded-pole induction motor. A centrifugal fan has an 
exponential power-absorption characteristic so that 
the motor driving it, supplied from mains the voltage 
of which is not too variable, undergoes but very slight 
change in its speed. It is practicable, therefore, as well 
as expedient, to use the fan motor for driving the gov- 
ernor. 

The absence of any tendency to oscillate or hunt is 
directly attributable to the relation between error mag- 
nitude and servo motor speed. It is this which has 
formed the basis of a new interpretation of servo theory 
in terms of velocity rather than of torque. The chain 
feedback (Fig. 6) resets the command contact of the 
molecule squeezer continuously as the servo motor runs 
to correct an error. As the error is reduced, so is the 
speed of the servo motor and both come to the zero 
point together. There is no overshoot and no oscilla- 
tion. 

Since the balance point of the system is determined 
by reaching zero velocity, the size and character of the 


| load, whether variable mass or inertia, variable friction, 


variable spring forces, etc., can have no effect upon the 
stability of the servo at the balance point. This is in 
spite of the fact that a very small movement of either 
of the governor contacts will produce corrective torque 


from the motor. 





Positioning the Error Eccentric 


The feedback chain input is to the internal ring gear 
of the error differential (Figs. 3 and 6). The input 
dial positions the sun gear of the same differential and 
can be moved with a very small torque—0.003 to 0.006 
oz-in. The error eccentric shaft which sets the position 
of the command contact of the molecule squeezer is 
itself positioned by the spider which carries the planet 
gear. Thus the angular position of the error eccentric, 


|a direct measure of the error itself, is the algebraic sum 


of the settings of the input dial and of the feedback 
inside ring gear. 
The time sequence of a typical operation cycle is as 


follows: With the system balanced, a force originating 


in the input dial or the chain feedback causes the input 
dial sun gear to rotate slightly. This causes the planet 
gear to orbit around in the same direction. The planet 
gear spider is thus deflected and in turn deflects the 
error eccentric and the command contact of the mole 
cule squeezer. This brings about a resulting serv: 
motor speed and causes the ring gear to be rotated it 
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The Right Move 
at the Right Time 





and PLASTICS MAKE PERFECT! 


Wuen you make a play for all the benefits that Plastics 
offer—let us help you plan and execute your attack. An 
experienced moulder’s knowledge means just as much in 
planning as it does in actual production. It will smooth 
out design and production kinks—possibly cut costs—and 
certainly ensure a better, sweeter-running job. 

We'll take full responsibility for reproduction of your 
blueprints — quote a fair price on a job that will keep 
specified shipments of quality parts moving into your de- 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 ° Detroit, Randolph 5214 
Franklin, Pa., Venango County 186 ° Los Angeles, 
Prospect 7503 * Dallas, Lakeside 1022 °* St. Louis, 
Rosedale 3542 e Toronto, Canada, Adelaide 1377. 
EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-7751. 


livery docks at required dates. And with that quotation, 
we'll stake the 31-year-old Kurz-Kasch reputation for 
capability in plastics. 

The Kurz-Kasch plant is large, modern and self-inte- 
grated for the design and production of any plastic part 
by compression, transfer or plunger moulding techniques. 
We’re interested in your business — we'll send you a sales 
engineer at the drop of a hat — and we cordially invite 
your inquiry. 












FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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QUALITY SHORT CUT 
TO MASS PRODUCTION 
OF TV Tid th te 


Compact, 


Custom-Wired — 


CI 


CATHODE RAY TUBE 
SOCKET ASSEMBLIES 


DUODECAL AND DIHEPTAL 


@ Amphenol custom-wired cathode ray tube socket assemblies 
are unusually compact. Leads are grouped within the housing 
in unit cable form and brought through the side of the’ socket in 
any of six positions. This effects a further saving of space. High 
voltage lead may be segregated from main trunk wires, Safety 
socket cap enclosing all wiring connections is easy to remove. 
Recessed socket front shields operator or serviceman from high 
voltages; serves also as a guide for tube insertion. Creepage 
barriers between contacts provide long leakage paths amd 
positive lead wire separation. For manufacturer's applicatiogs, 
sockets are furnished in wired assemblies. es. 
Duodecal Tube Sockets: For most popular television viewing 
tubes with a maximum of twelve pins on a pin circle diameter 
of 1.063 inches. 

Diheptal Tube Sockets: Made in two sizes, for small (2.050 inch) 
diameter tube bases, also for medium (2.250 inch) diameter bases. 
Both provide for a maximum of fourteen pins on a 1.750 inch 
diameter circle. 


Complete technical data, and prices, are available. 
Write for them today! 


AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE + CHICAGO 50, ILLINOIS 


COAXIAL CABLES AND CONNECTORS — INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT — 
ANTENNAS — RADIO COMPONENTS — PLASTICS FOR ELECTRONICS 
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the opposite direction by the feedback chain. This 
opposite rate of rotation causes the planet gear to orbit 
hack toward the balance point of zero speed, error- 
eccentric and command contact position. When this 
point is reached, the system is in balance again. 


Back to the Design Story 


\t the close of 1945, with the cancellation of was 
contracts, the scene was set for the design of the firs 
packaged servomechanism, except for these factors: A\! 
company employees with servo training were still in 
the armed forces, not to get out until mid-1946; the 
mechanical design of the governor drive and error 
system was so intricate and complicated that it could 
not be mass-produced at a reasonably competitive price 
with the facilities available; many different styles and 
types of gear boxes were necessary; the electroni 
amplifier design was so tricky that the ordinary service 
man could not repair it; and an additional economi: 
hurdle appeared in the realization that, since a pack 
aged servomechanism had never been marketed before, 
no firmly identified market existed and a market survey 
was completely negative. 

The first two of these difficulties were finally solved 
in a fortuitous design change. The gear box included 
two differential gear-train sets and the heart of the 
servo performance problem was tied in with the smooth 
ness, accuracy, and lack of backlash of these differen 
tial trains. Since one differential ran at output speeds 
up to 7000 rpm, and both transmitted the dimensional 
sensitivity of the molecule squeezer, their design and 
construction was very difficult. By replacing the critical 
differentials with epicyclic trains with practically zero 
clearance of stock gears, unskilled personnel could 
assemble trains with very minute backlash. This is 
hecause the sum of the pitch diameters of the sun and 
planet gears exactly equals the pitch diameter of the 
internal ring gear. This results in almost metal-to 
metal contact without backlash. One of these epicyclic 
trains is in the dial input, or error-differential, about 
the size of a silver dollar and requires about 0.003 
oz-in. torque to rotate its sun-gear input signal. The 
other is about the size of a nickel, and its sun-gear input 
runs up to 12,000 rpm. Both trains are on removable 
plug-in elements for easy servicing. However, both 
trains have passed 5000-hr tests successfully, so that 
a minimum of service trouble is expected. These ele 
ments may be seen in “#. 6. 

The problem of the multiplicity of gear-box designs 
was solved by borrowing a design from a conventional 
machine tool. The common shaper has an_ infinitel) 
variable length of stroke, obtained by changing th: 
eccentricity of the crank. From Fig. 6 it can be see 
that the output of the dial or error epicyclic train 
terminates in an adjustable-eccentricity crank, called 
the error eccentric. This allows the command contact 
of the molecule squeezer (which controls the speed « 
the servo motor) to have a variable displacement a 
cording to the setting of the eccentric. This simple 
mechanism replaced a very complex set of change gear 
The adjustable eccentric allows the servo to be a 
justed so as to smoothly position any load from zero 
up to 20,000 lb-ft? moment of inertia. Hence the built 
in, fixed-gear reduction of the motor was used to elim 
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Mallory A.C. Motor Starting Capacitors 


Made to YOUR Assembly Line Requirements 








Their plastic cases 
require no external 
insulation and are 
sized to fit existing 
standard brackets. 





Splash-proof end cap 
completes their 
insulation, protects 
terminals. 


Simple handy bracket 
provides firm, 
convenient mounting. 





You expect high quality in Mallory electrolytic capacitors — but 
these A.C. Motor Starters give you ease, economy and neatness 


of installation as plus values. 


They are designed for intermittent operation, up to twenty 3-second 
periods per hour. Materials and manufacture are kept to the high 
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AND THE SECRET IS SCli he FLEX! 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “‘Scinflex” dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e@ Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 
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nate an expensive gear box. 

All of the electronic components were placed in a 
‘soup can” on a plug-in base for easy servicing. All 
amplifiers were made identical. Thus, any amplifier 
will control any size motor from 1/2000 to 1/12 hp 
without any changes whatsoever. All the amplifiers 
became interchangeable in the same way incandescent 
light globes are interchangeable. All the electronic 
component cans are likewise interchangeable. Hence 
any unskilled person can replace amplifiers, component 
cans, and new tubes until the unit is back in service. 


Control Problems Solved 


The last problem listed above, the economic one, has 
proved the most serious. The basic reason is that it 
seems rather improbable that a general-purpose pack 
aged servo unit can give as good or better perform 
ance than a specialized model designed for a specific 
purpose. Hence, considerable scepticism remains to be 
overcome. However, solutions of the following contro! 
problems have been demonstrated by the 61A Motron: 

(1) The discharge of a centrifugal pump, fan or 
airplane supercharger may be regulated to 0.01 in. of 
water (0.7 ft. of altitude) over the complete deliver) 
range, despite large changes in speed of the impeller. 

(2) A moving web of paper may be laterally guided 
to a constant position (for winding or printing) within 
0.004 to 0.007 in., or maintained in constant tension. 

(3) As an engine or dynamometer governor, the 
61A Motron will maintain constant speed (up to maxi- 
mum torque output) within 2 to 3 rpm from no load 
to full load, at speeds of 1500-2500 rpm. The speed of 
the prime mover may be decreased proportionately as 
the torque builds up above a rated value, so that rated 
torque is never exceeded. If an accurate speed com- 
parison source exists, the prime mover may be ac 
curately locked in any given phase angle to the speed 
source. (For long-time-constant systems, slight modi 
fications are necessary.) 

(4) Variable-inertia loads may be positioned ac 
curately using the 61A Motron as a torque amplifier 
for a synchronous repeater motor. 

(5) Widely separated synchronous recorder drive 
systems (over a radio beam or single wire) may be 
obtained by using the 61A Motron as a torque ampli- 
fier for a synchronous clock-type motor. 

(6) Pressure and flow may be regulated by having 
the needle of a Bourdon-tube gage rotate the input dial, 
the motor positioning the valve. 

(7) Machine tool cutters may be positioned to dupli 
cate patterns. 

(8) A dummy torpedo has been accurately con 
trolled in depth from a hydrostat. 

(9) The power factor of a-c lines may be held to a 
constant value in spite of changes in power factor of 
the load. 

(10) The 61A Motron servo will perform the func 
tion of a tachometer or a sensitive speed meter with an 
indicating needle torque output of 75 lb.-in. (One-quar 
ter rpm causes measurable positive motor rotation. ) 

(11) Dynamically unstable loads or loads with 6 t 
10 degrees of freedom may be stabilized in either spee: 
or position. 

In collaboration with several large machine-too! 
builders, it has been determined that the limit of sensi- 
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Lighting Fixture Makers 
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AMERICAN PHILLIPS SCREWS 


.»- that Lighten the Cost Picture — Brighten Sales! 
}IN PRODUCTION —& You'll get new light on assembly speeds when fumble-proof, 


slip-proof, damage-proof American Phillips Screws are on your job! These 
automatically straight-driving screws are a big answer to the demand, “We must 
have more production.” And an equally big answer to “We must have /ower costs” 
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tivity in positioning a machine-tool slide with the mole- 
cule squeezer method of error-detection is such that 
errors measured in micro-inches will produce compen 
sating torque from the servo motor. Such dimensions 
are, of course, less than thermal-drift values, so that 
they represent an ineffective sensitivity. However, it 
has been demonstrated that servo slide-positioning wit! 
average error deviations of around 50 micro-inches 
(0.00005 in.) is possible with ordinary operating pre 
cautions. 

A most significant electrical characteristic of the 
Motron phase-shift bridge method of control is that a 
single pair of conductors has a property of phase 
sequence, a property heretofore common only in multi 
phase circuits. By utilizing this property, it is possible 
to contrive automatic-sequence control circuits for th« 
most intricate and complicated automatic cycles of 
machine-tool operation with no other relays or con 
tactors, or complex interlocking-relay control panels. 

To illustrate this principle with a recently designed 
unit; upon the pressing of a cycle “start” button, the 
tool slide rapid-traverses into the work, feeds to maxi- 
mum allowable depth of cut (or to the proper pattern- 
controlled depth of cut as determined by the pattern 
configuration) at a pre-set controlled rate, feeds for- 
ward across the pattern at pre-set rate, stops, rapid 
traverses out to clear maximum pattern height, rapid 
traverses back to starting point, feeds in to new max- 
imum depth of cut (or pattern) and feeds forward 
again. The cycle repeats indefinitely until the tracing 
finger traverses the entire pattern without exceeding 
the maximunr allowable depth of cut. Upon the com- 
pletion of the last cut the cycle stops until the operator 
re-cycles the system. All the above sequencing is ac 
complished with five limit switches and two solenoid 
feed traverse actuators in addition to the Motron servo 
controlling the tool-slide position. 





@ @ A new giant—an 108,000-kw generator as big as a 
six-room house—has been completed by the Westing- 
house Electric Corporation to increase the generating 
capacity at Grand Coulee Dam. Six similar machines—the 
world’s largest waterwheel generators—are already in 
operation. Eventually, the Grand Coulee program calls 
for 18 waterwheel generators, each of 108,000-kw capac- 
ity. The completion of the 238-ton welded steel stator 
was the final portion of the manufacturing job. Other 
parts have already been shipped, including a 72-ton, 32-ft- 
long steel shaft, and the 464-ton rotor. 
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TRADE MARK REGISTERED U S. PATENT OFFICE 


INSULATORS ARE 


Some types of insulators can be produced by Alsimag at 
very low cost. Our files show many instances where Alsimag 
insulators are used simply because they are the lowest cost 
insulators that will do the job. 

This comes as a surprise to many engineers and purchas- 
ing agents. They know that Alsimag materials are expensive, 
that Alsimag parts have dimensional accuracy and uniformity 
which facilitates assembly, that Alsimag has great mechanical 
strength, permanent rigidity, that it will not char or form 
electrical conduction paths and that it has a far greater 
dielectric efficiency than most insulating materials. There- 
fore it is natural that they would think that Alsimag compo- 
nents would be more expensive...However, in some instances, 
the greater cost of the Alsimag materials is more than offset 


by production savings. Certain sizes and designs, usually small 
and relatively simple shapes, are produced in quantity on 
automatic production equipment at such low production cost 
that the final price is highly competitive. Many materials com- 
monly regarded as ‘‘cheap"’ are actually more expensive in 
first cost because those cheap materials do not lend them- 
selves to economical manufacturing processes. 

This advertisement is not an announcement of ‘‘bargain"’ 
prices. The Alsimag price structure remains unchanged. It is 
simply a statement of fact and an invitation to submit your 
insulator problems to Alsimag for cost and design analysis. 
You may be surprised to find Alsimag production efficiency 
enables you to buy superior insulators at a price competitive 
with materials which you have always thought of as ‘‘cheap.”’ 
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LAMINATION 
DIES 


Leading motor and 
electrical parts manu- 
facturers look to Cres- 
cent for accurate, 
experienced production 
of lamination dies. A 
typical Crescent job is 
the Segmental Type 
Stator Lamination Die 
shown here. Crescent 
precision dies are 
made to your specifi- 
cations or designed 
from your part prints. 
For full information, 
ask for our new bulle- 
tin, “Specialists in 
Precision.” 
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JUST PUSH THE BUTTON 
& PLL START THINGS 





TIME DELAY INSTITUTED AND CARRIED THROUGH 10 
COMPLETION BY REMOTE PUSH BUTTON CONTROL 


The NEH-11 AGASTAT isa type 1 equipped 
with hold-in switch that makes possible re- 
mote push button control. 

For type description, available voltages, weight, size, 


finish, mounting terminal and contact information 


write for Agastat folder describing standard type units. 
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Designing an Automatic 
Corn Popper and Vending Machine 
(Continued from page 104) 


pleted. At the end of the cycle the basket which is 
connected to the motor switch is raised to its dump- 
ing position. When the basket returns to its normal 
position, a second pawl disengages the pawl locking the 
relay in position, thus cutting off the source of current 
to the motor. To prevent anyone from putting another 
coin in the mechanism while the machine is in operation, 
a relay in the coin mechanism is activated as soon as a 
cycle is started. This relay causes a small pin to pro- 
ject across the coin opening which in turn prevents 
coins from activating the snap switch. All coins not 
accepted are returned through a second chute to a 
receptacle on the front of the machine. 

The wiring of the entire machine was laid out to make 
servicing of the unit as simple as possible and yet 
keep the cost of manufacture to a minimum. The 
wiring consists of three small harnesses. One harness 


| is made up of a key-type, off-on switch, a three-terminal 


block, the two timing relays, the lead-in wire, the wires 
to the fluorescent light, and thermostat. The second 
and main harness consists of wiring for everything 
else except the motor shut-off relay. This relay is con- 
tained in a third box with the mechanism for operating 

All harnesses are self-contained and easily accessible 
for service. The harnesses are connected for easy serv- 
ice by means of knife-type connectors with the exception 
of the two-wire cable running from the control box on 
the cabinet wall to the terminal box on the chassis. 
This cable is wired directly to the terminal box. For 
major servicing the entire chassis assembly is remov- 
able by removing four screws and disconnecting several 
wires. All wires in the unit are color coded, with no 
color being used twice. This makes for ease in serv- 
icing. All wires are shown on the schematic wiring 
diagram in Fig. 5 with their approximate position in 


_ the cabinet. 


In production all electrical parts are tested to make 
sure they meet specifications. Wherever possible the 
parts are tested prior to their installation in the as- 
sembly. In addition to this, test equipment has been 
designed and built to duplicate the action of the various 
electric components as they would function in the ma- 
chine. As a final inspection all the machines are given 


| a run-in test to check the operation of all mechanical 
| movements. 


Another major problem which arose in the design 
of the machine was to provide an efficient method of 


| deodorizing the machine. Numerous ideas were tried, 


including the use of several types of deodorizing chemi- 
cals, activated carbon and ozone, but all were discarded 
in favor of the present method. This consists of a 


| blower unit drawing air from the cabinet at 50 cfm 


and venting through flexible hose to the outside of the 


| location. The unit is designed in such a way that where 


a slight popcorn odor is not objectionable, an activated- 
carbon unit can be placed over the blower and the air 
drawn through the carbon. However, the carbon 
method is only about 50 per cent effective. 

The entire machine is streamlined for maximum eye 
appeal. The cabinet is 5 ft high, 2 ft wide, and 1% ft 
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% Prove the performance of your product in advance at the G ave OIL 


design stage. Simply arrange for delivery of a production 
sample ‘’Gracoil’’ Transformer built to your exact specifications. ee ae 
Put it through gruelling tests. Check its superior performance. 
Compare your sample “Gracoil’” Transformer on every point. Be W | N D | N GS 
convinced that with ‘’Gracoil’’ you are using the best unit 

obtainable to make your product more saleable, eliminating 

costly ‘‘servicing’’. Each unit that follows with your quantity Coil Assem- 
order of “Gracoil’’ Transformers will perform just as efficiently 
as your production sample. Each unit will be equipped with 
famous ‘’Gracoil’’ windings expertly wound, finished, shaped 
and proofed against weather, moisture and wear with wax or 
varnish IMPREGNATIONS OF THE HIGHEST QUALITY. Write 
today. 
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They're Here! 





“AC 


COILS 


This outstanding new treatment for all types of coil 
windings, including windings for ignitions, motors, 
transformers and controls, developed and perfected 
through the coordinated efforts of the coil engineers 
and insulating varnish technicians of the Acme Wire 
Co., is now available to the electrical industry. 
ACME-MOLD coils are now in production in Acme’s 
coil plant and more and more manufacturers are set- 
ting up their own production of these impregnated 
and molded units, using Acme XK-262 or XK-263 
impregnating and molding compounds. 


NOTE THESE DISTINCT ADVANTAGES! 


Vv Completely sealed unit. 


V_ Elimination of voids and internal corona due to complete 
impregnation of compound containing nearly 100% 
solids. 


V Outstanding increase in coil life and continuous re- 
sistance to breakdown under high voltages (magneto 
coils still on test have exceeded 15 times the normal 
life expectancy of standard units!) . 


V Will stand Navy salt water test, dilute sulphuric acid, 
alkalis, transformer oils, and other chemicals. 


V Absolute uniformity of coil and core dimensions (no 
more space troubles) . 


V Simplicity of process economizes on labor and materials. 
Taping or other conventional ground insulations are 
eliminated. 


Write today for more information on ACME-MOLD coils. Acme 
can supply the completely impregnated and molded coils, or 
assist in designing coils, patterns and molds for your own pro- 
duction. 


Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 
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deep. The main cabinet section is produced in two 
standard colors, blue and maroon. The front and top 
doors are silver hammer tone. This finish produces 
the same effect as hammered silver. The interior of the 
cabinet is painted the same color as the main section. 
All painted surfaces are sprayed and baked. All re- 
maining painted parts are gun-metal hammer tone. 

The supply tanks for the oil and corn are aluminum. 
The popping basket, the seasoning pan, the corn chute 
and the baffles in the front of the machine are polished 
stainless steel. All cold-rolled steel parts are plated 
with visible parts polished. All exterior parts are painted 
or plated and polished. 

As previously mentioned, it was desirable to design 
the unit so all parts would be stampings or die castings. 
The accompanying photographs bear witness as to how 
well this intention was carried out. 


@ ® Monitor Device for Cable Hoists 
Incorporates Precision Limit Switch 

A precision limit switch is applied in a novel 
manner in the design of a versatile load-control 
device used on chain or cable hoist and overhead 
cranes. This device, known as the Dyna-Switch, 
and made by the W. C. Dillon & Company, Inc., 
Chicago, can be used to weigh loads up to 10,000 Ib, 





This “‘monitor” type load-control device for chain or 
cable hoists and overhead cranes makes effective use 
of a precision limit switch. 


flash a warning signal-light, ring a warning bell, or 
cut out the hoist motor when load exceeds a specified 
limit. The various types are shown in the illustra- 
tion and it will be noted how the precision limit 
switch is incorporated in the construction. 

Device is made of alloy tool steel and in use is 
attached between the overhead rail and hoist, or 
between hoist chain and hook. On cranes it is placed 
directly on hook. The entire device measures 7% in. 
from top to bottom of eye bolts. Weight is 3% lb. 
A Burgess limit switch is used. 





The General Electric Co. has purchased a plant in Bowling 
Green, Ky., for the production of water coolers. According 
to the company, full-scale manufacturing operation, which is 
expected before the end of this year, should double the depart- 
ment’s annual output of water coolers. The new plant will 
constitute the headquarters for G-E’s newly established water 
cooler division. C. E. Horner will be division manager. 
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6 It’s called a saw, but it really doesn’t saw... it 
cuts railroad rails, I-beams, steel bars and heavy 
pipe in two by melting the metal. Whether it is 
high carbon or alloy steel, hardened or annealed, 
the contact saw does the job by creating sufficient 
heat-generating friction between saw blade and 
steel to actually melt the metal. The saw blade 
teeth simply wipe away the molten metal. And the 
V-Belts that drive the blade must be able to deliver 
positive power at high, sustained speeds. They 
must be able to withstand the shock that occurs 
when saw blade first contacts the metal to be cut. 
And they must operate on extremely short centers. 
The manufacturer found these characteristics 
in Dayton Steel Cable V-Belts and standardized 
on them. 

The contact saw is another example of the 
ability of Dayton V-Belt Drives to provide positive 
power transmission under difficult conditions. This 
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ability to operate in excess of standard require- 
ments under all operating conditions . . . unaffected 
by oil, heat, dust or liquids ...is one of many 
reasons why more and more industrial designers 
consistently specify Dayton V-Belts for original 
equipment. A Dayton power transmission special- 
ist is ready to help you. For additional information 


write: The Dayton Rubber Company, Dayton, Ohio. 


m. Jakunlsgepenc 
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BBB CARBON BRUSHES 


ANY sz 
ANY vr 
ANY ciace 


The BBB reputation for dependable brush 
performance dates back over half a century. 
Whether your brush or other carbon require- 
ments are of a production nature or for main- 
tenance, BBB has both the facilities and the 
know-how to serve you promptly and efficiently. 
If it’s carbon, we have it or can make it. Your 
correspondence is invited. 
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pay porticular attention to 
their packaging problems, 
employing only well 

structed individual cartons 
and heavy, new, well nailed 
boxes and kegs for shipping. 


Our product invariably ar- 
rives in some neat attractive 
form as shipped. Think it over 
—it is worth your considera- 
tion. 
Send for Interesting 
New Catalogue. 












What Happens to Rectifiers 
at High and Low Temperatures? 
(Continued from page 122) 





tically constant until a temperature of lOOC was 
reached. Above this point the conversion ratio dropped 
gradually to a low, at 270C, of approximately 87 pe: 
cent of the initial value. The decrease in conversion 
ratio was due to a drop in the values of output vol- 
tages and current. A subsequent reading taken when 
the temperature had fallen to 111 C gave a conversion 
ratio above the original value at room temperature. 

It should be pointed out again that results reported 
here are not in basic conflict with information on maxi- 
mum operating temperature as published by manufac 
turers of selenium and copper oxide rectifiers. Addi- 
tional tests, not reported here, indicated erratic operation 
and very short life under conditions of continuous 
operation at temperatures considerably lower than the 
values reached under the above experimental conditions. 

In order to determine the ability of the magnesium- 
copper sulfide rectifier to meet the requirement of con- 
tinuous operation at high temperature, two standard 
units were placed in operation, at rated voltages and 
currents, in an oven at 200C. The operating tempera- 
ture of the rectifiers was approximately 240 C. 

Results are given in Fig. 4 where the conversion ratio 
in terms of percentage of the initial value at room tem- 
perature is plotted against time in operation at 200 C. 
One rectifier operated at a conversion ratio of 80 per 
cent, or higher, of the initial value for 1500 hr while 
the second operated above 80 per cent of the initial value 
for more than 1100 hr. The test was terminated at 
1700 hr, by which time the conversion ratios had fallen 
to approximately 70 and 30 per cent, respectively, of 
the initial values. 

Subsequent tests with experimental rectifiers differ- 
ing only slightly from the standard units gave even 
better results. Satisfactory operation for well over 2000 
hr at 200 C was obtained. 


Conclusions 


Selenium, copper oxide, and magnesium-copper sul- 
fide rectifiers are all capable of operating for at least 
brief periods at temperatures as low as —-70C. At re- 
duced temperatures the decrease in conversion ratio is 
least for the selenium rectifier and greatest for the cop- 
per oxide rectifier. 

There is very considerable difference in the abilities 
of the three rectifiers to operate at high temperature. 
Tests indicate that while the selenium rectifier is some- 
what superior to the copper oxide rectifier, the mag- 
nesium-copper sulfide rectifier is the only type capable 
of giving satisfactory performance at elevated temper- 
atures. Although the life expectancy of the magnesium- 
copper sulfide rectifier is materially reduced at tem- 
peratures as high as 200C, it is capable of operating 
at this temperature for periods far in excess of the 500 
hr specified in the Army Air Forces contract. 





The Apex Electrical Manufacturing Co., Cleveland, 
Ohio, is scheduling production of automatic washers and clothes 
driers in 1948 in addition to its present line of cleaners, wash- 
ers and ironers, according to company officials. 
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In these days of critical steel shortages many 
manufacturers are saying: “If there is another 
rose that would smell as sweet, lead us to it.” 
If you use bright plated metals for decorative 
or functional use, we offer substitutes for 
steel base metal . . . and they are AVAIL- 
ABLE! We refer to such Nickeloid Metals as Chrome or Nickel 
plated to base metals of zinc, copper, or brass. All are available 
in sheets, in coils, bright or satin finish; coated one or two sides; 
in a wide range of gauges, tempers. 
Nickeloid Metals using such base metals as zinc, copper, or brass are time-tried 


and proven. All are easily workable, and for many applications can be used as 
a satisfactory alternate for steel —- at no extra fabricating cost. Ask our rep- 


resentative to call. 
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Solving the Control Problem 
of an Electric Blanket 


(Continued from page 113) 





perature of the thermostat as adjusted by the control 
setting and will be independent of room temperature. 
This represents complete compensation for room 


temperature changes. As the value of Wr is changed 
a 


with relation to lV, +E): the value of 7, will 
K; Ky, 

increase or decrease with relation to 7,, and hence 

by the proper choice of resistor values, the blanket 

may be made to maintain a uniform temperature: or 

it may be made to over- or under-compensate. 


* © Process for Copper-Graphite 
Material Utilizes Waste Products 

The use of low-cost so-called “kish,’’ or steel 
mill and foundry graphitic waste products, for the 
production of copper-impregnated or copper-and- 
iron-impregnated graphite has been described in 
U. S. Patent 2,145,196, issued to Ralph H. Stein- 
berg and Dave Steinberg, Chicago. The patentees 
claim that this process provides many economies 
compared with the use of the relatively high-priced 
better grades of imported graphite. The resulting 
copper-graphite products, it is claimed, can be used 
for making bearings, commutator brushes, etc. 

It is explained that the kish waste forms on the 
surface of molten iron of high carbon content. 
Chemically, kish is a solid solution of metallic iron 
(20-30 per cent) in graphite. There is little or no 
oxide content. Physically, kish consists of very thin, 
flat, shiny plates or flakes. 

The metallic iron content of the kish is capable 
of replacing the copper in soluble copper com- 
pounds. Thus, when kish is treated with an aqueous 
solution of copper sulphate, the copper precipitates 
as metalli copper and the iron dissolves in the solu- 
tion. After filtering off the solution and drying, 
a very homogenous copper-impregnated graphite is 
said to result. If the reaction is not permitted to go 
to completion, a copper-and-iron impregnated graph- 
ite results. Laboratory tests are reported to have 
shown that a graphite product with up to 17 per 
cent copper can be made. Powdered copper can 
be added if a higher copper content is desired. Or, 
other powdered metals could be added. Powdered 
metal or metals can also be added to the raw kish 
and used without the solution treatment. 


Classified List Available on Wartime Technology 


A classified list of 1,800 reports on German, Japanese and 
American wartime technology available in printed form is now 
on sale by the Office of Technical Services. 

Multilith copies of list, PB-81500 (Classified list of OTS 
printed reports; 57 pages) are obtainable at 75¢ each through 
usual OTS channels. Orders should be accompanied by 2 
check or money order payable to the Treasurer of the United 
States. Address orders to the Office of Technical Services, 
Department of Commerce, Washington 25, D. C. 
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THIS ALUMINUM SANDWICH 
helps solve 


these assembly 


The sandwich is Alcoa Aluminum Braz- 
ing Sheet, shown in cross section above. 
A sheet of Aleoa Aluminum is clad on 
one or both sides with low-melting 
filler material. When an assembly of 
parts formed from brazing sheet is 
sent through a brazing furnace, the 
filler material melts, flows into the 
joints, and produces a strong brazed 
structure. 

Alcoa Brazing Sheet offers almost 
limitless possibilities for low-cost, high- 
speed fabrication of evaporators, trays, 
small condensers, and other refrigera- 
tion parts. Forming operations are nor- 
mal, since the layers of filler material 
are not separated by stamping, draw- 
ing, and bending. 

Let our engineers help you determine 
where Alcoa Aluminum Brazing Sheet 
can be used advantageously in your 
fabrication processes. ALUMINUM 
ComMpaANY OF AMERICA, 622 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
Sales offices in leading cities. 
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Design Stresses for 
Beryllium Copper Parts 
(Continued from page 80) 


the best combination of properties depends on the tem 
perature selected, the hardening response of the materia 
and the amount of forming employed in making th« 
part. Selection of the best time at any one temperatur« 
to obtain the best combination of desired properties is 
made from a hardness response curve on fabricated 
parts, with hardness or tensile strength plotted against 
hardening time. It is desirable to harden test samples 
in the same furnace used for production hardening. 

To establish the best heat-treatment for maximun 
stability, specimens are heat-treated for increasing times 
at two or three temperatures and tested for drift, using 
equipment such as shown in Fig. 7. Drift measured 
under a short-time load is plotted in the same way as 
a hardness response curve. Both the optimum harden 
ing temperature and the precise time at that tempera 
ture for maximum stability are thus readily determined. 


Bibliography 


For additional information about beryllium copper and de 
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ences may be of assistance: 
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Carson, Product Engineering, May 1935. 

“Beryllium Copper Springs Require Modified Design,” 
L. L. Stott, Machine Design, May 1936. 

“Measuring Elastic Drift,’ By R. W. Carson, Proceedings, 
A S T M, Vol. 37, Part II, 1937. 

“What Springs Can Be Made to Do,” by R. W. Carson, 
ELECTRICAL MANUFACTURING, November 1938. 

“Stability of Some Alloys for Springs,” by L. L. Stott, 
Metals and Alloys, September 1938. 

“Springs of Beryllium Copper,” by R. W. Carson, Aer 
Digest, July 1942. 

“How to Design Brush Springs for Long Brush Life,” by 
R. W. Carson, ELectricAL MANUFACTURING, September 1942 

“Quality Inspection of Beryllium Copper,” by Wayn 
Martin, Metals and Alloys, June 1943. 

“Predicting Performance of Beryllium Copper Wire and 
Strip,” by H. G. Williams, The Iron Age, July 8, 1943. 

“Making Beryllium Copper Behave,” by R. W. Carson. 
Metals and Alloys, December 1943. 

“Heat Treating Beryllium Copper,” by Wayne Martin, The 
Iron Age, February 24, 1944. 

“Heat Treating Beryllium Copper for Peak Performance,” 
by H. G. Williams, The Iron Age, December 6, 1945. 

“Designing with Beryllium Copper for Spring Components,” 
by R. W. Carson, ELEctrIcAL MANUFACTURING, February 1946. 

“Test Methods for Predicting Diaphragm Performance,” by 
H. G. Williams, Instrument Maker, March-April 1946. 

3eryllium Copper Formed Parts, Advantages of Fixture 
Heat-Treatment,” Product Engineering, February 1947. 

“Stress-Relief Hardening of Beryllium Copper,” by R. W 
Carson, Mechanical Engineering, August 1947. 

“Economies Result When Parts are Designed for Berylliun 
Copper,” by R. W. Carson and Wayne Martin, Materials and 
Methods, December 1947. 


Oil Burner Exposition Seen as Largest in History 


Officials of the Oil Heat Institute of America report that < 
record turnout of exhibitors is expected at the Silver Anni 
versary National Oil Heat Exposition to be held under th: 
institute’s sponsorship at the Chicago Coliseum April 5 to 
inclusive. It is expected that this exposition will be th: 
largest in the history of the oil burner industry. 
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Insist Upon Genuine 


‘STANCOR 


_ TRANSFORMERS 


STANCOR has the ability to 
meet the most exacting demands for all 
specialized transformer needs... expertly 
... immediately. The combination of 
superior engineering, streamlined plant 
facilities and mass production unite to 
guarantee transformers that will give you 
the utmost in efficiency—at the lowest cost 
to you. 
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Plastics Engineers Discuss Design 
and Related Problems 


(Continued from page 99) 





more physical properties. Although empirical investi- 
gations of this type give information of value, Mr. 
Reinhart contended that they yield little or no insight 
into the basic changes and as a result contribute little 
to a full understanding of these changes. 

Two major assumptions made in these tests must be 
questioned to evaluate them properly, he pointed out. 
The first assumption is that service conditions them- 
selves are standards and that laboratory test methods 
should give results which duplicate closely these service 
conditions. But service conditions including weathering 
vary greatly while the laboratory test conditions are 
much more uniform. Deviations should be expected 
between the laboratory tests and the service conditions 
since the standard of comparison is not a constant but a 
variable. 


Defects in Accelerated Tests 


The second assumption is that in laboratory tests 
where it is necessary to use more strenuous conditions 
than those encountered in service to obtain an accel- 
erated effect, all the degradation reactions which occur 
in service are accelerated by a constant factor. Actually, 
chemical kinetics show that when a number of inde- 
pendent and related reactions are occurring at once, 
as in the degradation of plastics, an increase in intensity 
of a condition such as heat which might accelerate these 
reactions will probably not increase the rate of all these 
reactions by the same factor. As a matter of fact, reac- 
tion which is not predominant at the service conditions 
may be the predominant one at the intensified condition. 
Another possible defect in accelerated tests is the arti- 
ficial condition of building up concentrations of degrada- 
tion products. 

The physical changes, which are observed both 
visually and in tests, result from changes in the chem- 
ical structure of-the resin and from loss or changes in 
the compounding ingredients. The volatility of plas 
ticizers and solvents; the chemical decomposition of the 
binder; the breaking of main polymeric chains; the 
splitting off of side polymeric chains; these are some of 
the factors involved and to be studied. The logical 
method of attack on this problem, it was stressed, and 
the only one which will yield an entirely satisfactory) 
solution is to determine the specific chemical reactions 
involved in the degradation of the plastic and how these 
reactions are affected by the intensity of the conditions 
encountered. 

Mr. Reinhart described a program of this type now 
under way at the National Bureau of Standards. Plas 
tics are exposed to controlled conditions of heat. 
humidity, ultraviolet radiation, and ambient atmos 
pheres, and the gaseous degradation products are col- 
lected and analyzed with the mass spectrometer. The 
changes in the structure of the plastic are determined 
by ultraviolet absorption, infrared absorption, x-ray 
diffraction, electron microscopic, electron diffraction, 
and dielectric absorption characteristics. On the basis 
of data obtained by means of these techniques, attempts 
are being made to determine the specific mechanism 
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of the degradation of plastics. A program of this 
nature, Mr. Reinhart declares, falls at the present time 
into the realm of fundamental research and will require 
the effort of several cooperating groups over a long 
period of time to yield results of value. 

The importance of plasticizers in formulating plastic 
was analyzed by LaVerne E. Cheyney of the Battell 
Memorial Institute. Dr. Cheyney defined a plasticize: 
as an auxiliary material that is added to any polymeri 
composition for the purpose of imparting either tem 
porary or permanent plasticity to the plastics mix 
The functions of the plasticizer are twofold: (1) It may 
serve to alter the processing characteristics of the resin, 
and (2) it may serve to modify the properties of the 
finished product. 

Many properties of the finished plastics composition 
may be varied widely and somewhat at will, Dr. Cheyney 
pointed out, by the proper selection and use of plas 
ticizer. Such properties include hardness, flexibility, 
impact strength, resilience, electrical characteristics, 
aging behavior, permeability, and others. Not only is 
the type of plasticizer selected an important factor, but 
also the concentration used. 

With some 2000 types of plasticizers on the market, it 
is apparent that a tremendous variety of plastics formu 
lations can be built up from the basic groups of resins. 
It might be observed of Dr. Cheyney’s discussion that 
the product design engineer is not too often aware of 
how proper use of plasticizers can broaden the range 
of desirable properties in a finished plastics product. 

Dr. Cheyney analyzed some of the problems that are 
involved in the choice and use of plasticizers. These 
include a comparison of plasticizer cost with resin 
cost; effects produced by loss of volatiles (such as 
shrinkage and crazing) ; effects on water absorption of 
finished product with secondary effects on electrical 
properties, dimensional stability, and other properties ; 
discoloration effects, etc. 

New types of plasticizers noted by Dr. Cheyney 
include the development of new flame-resistant mate 
rials, applications of polymeric materials as plasticizers, 
use of petroleum derivatives, etc. 


Color as a Component 


The functional value of color in appearance design 
and the importance to the product designer in plastics 
and in industry generally of establishing methods for 
industrial color standardization were discussed by Paul 
M. Koons, head of industrial design department of 
The National Cash Register Company. Mr. Koons 
stressed that product designers have to accept this 
importance of color and deal with it from a scientific 
approach in much the same way as they deal with other 
components making up a product. 

The impact of this movement, he brought out, has 
heen felt in various industrial fields at different times, 
but while in some fields it has been welcomed and ac 
cepted readily, in others it has been rejected for various 
reasons. The complexity of the problem is caused by 
2,000,000 colors from the spectrum and mixtures of the 
end colors of the spectrum. If these are multiplied by 
three gloss conditions, three degrees of translucency, 
and three light temperature possibilities, a total of 
18,000,000 color impressions may result. 

It is evident, he urged, that all possible means must 
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be considered to reduce color to a state of control. This 
is going to require a concerted effort on the part of 
everyone involved in the use of color. The language 
of color alone will require concession from the three 
groups who deal in basic color; namely, the chemist, 
physicist, and psychologist. The spectrophotometer, 
glossmeter, and light booth will lead to many of the 
answers to the color problem. The Munsell color sys- 
tem, the color-chip systems such as the “Color Har- 
mony Manual” (developed under Walter Granville of 
the Container Corporation of America), and the stand- 
ard color dictionaries are being used as visualizing aids 
The seller of basic color materials can and must con 
tribute his part to color standardization. 

In another discussion dealing with color, Miss 
Dorothy Dolton, head of colorimetry department, Inter- 
chemical Corporation, presented a rather specialized 
paper on “The Theory of Colorimetry and Its Applica 
tion to Color Standardization.” She described how the 
amount of light of every wave-length reflected from an 
object may be measured accurately with a spectro 
photometer. A plot of per cent reflection against wave 
length gives a curve which defines the color of the 
object exactly. Such a color curve may serve as a 
standard against which the production colors may be 
checked. Ordinary master color standards, Miss Dolton 
pointed out, because of their fugutive nature due to 
fading, aging, etc., are not as desirable as a spectro 
photometric master-standard which is a permanent 
record of the standard as orginally accepted. 

Other control functions of the spectrophotometric 
curve were discussed, including the availability of the 
ICI (International Council on Illumination) — sys- 
tem of color notation developed from the curve. This 
system provides what is in effect a universal color 
language making possible precise color matching (spec 
trophotometric or visual) withvut the need for actual 
physical standards. 


Quality Control 


The necessity for integration between the product 
specification, production, and quality control depart 
ments was urged by P. S. Olmstead, research physicist, 
ell Telephone Laboratories. Dr. Olmstead said that 
such integration is lacking in most companies. He 
pointed out that as the buyer’s market develops, th 
consumer will assume a more critical attitude and that 
this attitude will be associated with wants that are both 
more extensive and more specific. It is a primary 
problem for the engineer to design and produce prod- 
ucts that will satisfy such wants. It is also important 
that his procedures provide economic control of quality 
He outlined the statistical method for quality control 
and called attention to the work of the American 
Society for Quality Control. 

Several papers were devoted to mold design, fab 
ricating techniques, and other manufacturing problems 
Henry M. Richardson of the consulting firm of DeBel. 
& Richardson, discussed “The Production Economies 
of Press Design.”’ He called attention to the fact that 
high-speed methods of molding, made possible by elec 
tronic or steam preheating, have so shortened cure time 
that the operating portion of the cycle is becoming the 
remaining target for output improvement and labor 
reduction. Controlled high-speed press operation and 
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ANACONDA VITROTEX magnet wire withstands 
temperatures up to 130° C., is highly flexible 
and has a remarkable space factor. All this is 
made possible by insulation of alkali-free glass 
—the ideal insulating material that is soft as silk 


and is comparable to steel in tensile strength. 


Besides, Vitrotex offers high dielectric strength 


and a smooth surface that is resistant to mois- © 


ture, acids, oils and corrosive vapors. For tight- 
er, safer coils, to operate in confined spaces 
under high heat, make windings of Vitrotex. 
For details on the complete line of Anaconda 
Magnet Wire, write to Anaconda Wire and 
Cable Company, 25 Broadway, New York 4, 


New York. ences 
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automatic cycle timing and control offer present oppor 
| tunities for improvement. 


Developments in steam preheating of phenolic mate 


| rials were reported by S. K. Moxness and J. Formo, 
| chief process engineer and supervisor of plastics labora- 
|tory, respectively, Minneapolis-Honeywell Regulator 
|Company. This method has assumed growing im- 


portance in connection with the transfer-molding process 
where it is necessary that the molding compound be 
softened to permit transfer of the compound into the 
mold cavity. 


Steam Preheat Found Practicable 


The authors reported on development work in their 
laboratory and the conclusion was that steam preheating 


| was generally practicable for transfer molding. Pro- 


duction economy and speed were the primary advantages. 
Objection to the moisture content of the preheated 
preforms was apparently overcome to a considerable 
extent by improvements in the method of metering the 
moisture into the preheating atmosphere. This makes 
it possible to maintain precise control over the moisture 
content of the preheated preforms and in turn to control 
the shrinkage of parts over a wider range than is 
possible with other means of preheating. 

The tests have been limited to general-purpose and 
asbestos-filled phenolics in preforms up to 1 in. thick- 
ness. Surface appearance of steam-preheated parts, 
according to this report, compares with parts molded 
with other methods of preheat. Strength character- 
istics are often enhanced, while electrical characteristics 
are only very slightly reduced. However, there are 
reservations on the suitability of steam preheating 
where high electrical insulating properties were re- 
quired in the finished part. 

Methods of fabricating heat-resistant Plexiglas I] 
were discussed by Orville L. Pierson, head of plastics 


|applications laboratory of Rohm & Haas Company. 


This acrylic has a heat-distortion temperature of 212 F 
as against 169 F for standard Plexiglas I-A formula- 
tion and a recommended continuous service temperature 
of 176 F maximum against 140 F. The techniques 
described by Dr. Pierson have application to vending 
machine domes or window panels, housing and lids for 
demonstrator and commercial models of electric appli- 
ances and for fluorescent light fixtures, among other 
uses. 


New SPE Officers 


The annual meeting of the SPE led to the election 
of the following new officers: President, J. H. DuBois, 
Shaw Insulator Company, Irvington, N. J.; vice- 
president, Mario J. Petretti, Noma Electric Corpora- 
tion, Springfield, Mass.; secretary, R. G. Dailey, 


| Wolverine Plastics, Inc., Milan, Mich.; treasurer, R. B. 
| Bishop, Socony-Vacuum Oil Corporation, Paulsboro, 
.N. J. Mr. DuBois was formerly vice-president of the 
| society and succeeds Thomas E. Orr, Plastic Engi- 


neering, Inc., Cleveland, in the presidency. 

In his annual report, Mr. Orr summarized the 
growth of the society during 1947. Some 500 new 
members were added, bringing the total membership to 
about 2300. Local chapters have increased from 14 to 
30 in number including chapters in Canada and Mexico. 
Other foreign chapters are contemplated. 
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warehouse and ask which material 
is recommended for your particular 
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What Makes 
a Motor Run? 
(Continued from page 118) 





ical paper, defines three voltages which cam be electro 
magnetically induced in a slotted armature: 

1. A “transformatory voltage,” with field and arma 

ture stationary, and the flux changing with time; 

2. A “reluctance voltage,” with the field stationary 

and the armature rotating, caused by the changes 
of reluctance due to the rotating slots and teeth; 

3. A “conductor voltage,” with field stationary and 

the armature rotating, induced in the armature 
windings. 
It is this separation of reluctance and conductor voltage 
which is due to Ruedenberg, and it does not exist in 
the ordinarily assumed case of the smooth armature. 

In d-c machinery, reluctance and conductor voltages 
are present. In certain single-phase a-c machines, how 
ever, transformatory voltages are present, too, because 
the field is excited with a-c. Ordinary design calcula 
tions differentiate between a transformatory and a 
rotatory voltage while, actually, all three voltages should 
be considered. 

Turning again to the $64 question, both Ruedenberg 
and Emde emphasize that the conductor voltage is but a 
small fraction of the reluctance voltage. The theory 
regarding forces and torques, however, seems to have 
been developed more recently. In his “Introduction 
into the Theory of Electrical Engineering” (Springer, 
Berlin, 1932) Kuepfmueller refers to it. “Essentially,” 
he writes, “it is the forces acting on the iron at the 
boundary of iron and air which determine the torque 
in electric machinery. The current-carrying conductors 
are embedded in the slots and hence are in a compara- 
tively weak field. Consequently, the mechanical forces 
acting upon the conductors inside the slots are small. 
The main forces, while being produced by the current 
in the conductors, act upon the iron.” He then pro 
ceeds to analyze the relations mathematically (equa- 
tions 761-774), and comes to the following significant 
conclusion (designating with p, the permeability of the 
iron): “The force acting upon the iron is (hn, — 1) 
times the force acting upon the conductor.” 


Closing Discussion by Author 
R. C. ROBINSON 


Electrical Engineer 
Electric Specialty Company 


The discussions presented herein are most interest 
ing and offer a wide diversity of viewpoints. 

Mr. Clark’s electronic devices present a very original 
approach to the subject of generator action. His first 
device appears to me to be essentially equivalent to a 
multi-phase induction frequency converter with locked 
rotor. I would think that the same energy relations 
should hold; that is, that the load which is drawn from 
the stator winding would be supplied from the primary 
circuit through the interaction of the magnetic fields in 
the air gap. 

I find myself much in agreement with the views ex- 
pressed by Mr. Franz. I must readily admit that my 
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Before you say “Go” 
on that new product -- 


— give sober thought to the springs. They 
can make or break your product. If they 
fail, the product fails . . . always in the 
user's hands! 


Our engineers have fitted the spring to 
the need for many years. Before ap- 
proving your product, take just a little 
more time and let us help with the springs. 
We will check your specifications against 
your blue prints without obligation, and 
in confidence. If our experience indicates 
they are all right, we will say so. If they 


seem §=can be improved, we will also say so. 


in all events, we will be prompt. 
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explanation by flux plotting of the “impossible” homo- 
polar machine leaves much to be desired. However, 
his machine as shown in Fig. 4 is basically the same 
as the one shown in my article, and I believe I can, by 
indirect argument, show why it would not function as 
a motor. The coil sides in the air gap will undoubtedly 
experience a force, but the coil sides on the outside 
of the stator core are essentially similar to conductors 
lying in the slots of an induction motor stator. The 
four magnetic supports joining the stator core to the 
outside frame serve the same function as the teeth of 
an induction motor stator and will experience a counter- 
torque equal and opposite to the torque on the con- 
ductors in the air gap. There is thus no net torque on 
the stator and, by the same token, no net torque on 


| the rotor. 


The machine will not function as a generator be- 


| cause the unipolar field will not rotate with the rotor 


but always stay fixed in space. This has been sub- 
stantiated by experiment as recently pointed out by 
Leigh Page in “Some Aspects of the Electromagnetic 
Field,” Electrical Engineering, October, 1942. The 


| only part of the field that will rotate is the indentations 


caused by notching out the rotor surface, and these 


| ripples in the flux can only induce a-c voltages in the 


stator-winding. 
Mr. Roehmann’s comments are of great value in 


| bringing to our attention the work of Mr. Ruedenberg 





and Professor Emde from the German literature. 
Emde’s analysis of the clip-over-the-magnet experi- 
ment shown in Fig. 8 is very plausible. <A further 
interesting discussion of this experiment may be found 
in the correspondence between Walther Richter and 
K. L. Hansen in the May, 1946, issue of Electrical 
Engineering. 

To my way of thinking it is not possible to explain 


| the operation of a standard homopolar generator by the 


flux-linkage law since the production of a d-c voltage 


| would have to be accomplished by either a continuous 


increase or a continuous decrease in the flux linkages. 


| If we assume a certain number of flux linkages for 


| one position of the rotor, it seems a very unreal ab- 
| straction to say that the flux linkages are anything but 


identical when the rotor returns to the same position 


| one revolution later. If we were storing up flux link- 





ages, what a terrific inductive voltage we would get 
if we ever opened the circuit! 

The method of attack used by Mr. Horth is a very 
valid and useful one. It. might be pertinent to point 
out that the formula for the magnetic force between 
iron surfaces is usually derived from energy considera- 
tions. I believe, however, that force is a simpler phys- 
ical concept to understand than is energy, particularly 
in view of the rather elaborate postulates of energy 
flow of modern physics. Consequently, it would seem 


| advisable to state our basic electromagnetic laws in the 


simplest terms that are still consistent with the facts. 
The “Impossible” Homopolar Machine 


With reference to the “impossible” homopolar ma- 
chine, I believe Mr. Horth can verify that if the two 
stator windings are connected in such a way as to 
produce a torque in the same direction, their mmf’s will 
be bucking around the magnetic circuit of the stator 
and should produce a magnetic reaction on the motor. 

To throw another log on the fire, why should it not 
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announces a 


New Motor Starting Relay 





Shown at right, the 
new Leach 7-MSV 
Motor Starting Relay. 
Above photo illus- 
trates how the 7-MSV 
is used by a leading 
manufacturer of small 
electrical motors. 





The new Leach Relay No. 7-MSV, is designed for use 
as a motor starting switch, and for other applications 
requiring a fast break. Snap action is provided by a 
special snap switch, equipped with heavy % inch silver 
contact. Contacts are normally closed; when this relay 
“pulls in’’ the snap switch breaks contact, thereby 
opening the circuit to the starting winding. The con- 
tacts remain open as long as the motor maintains a 
rated speed, but, if slowed by a heavy load or other 
conditions, the contacts will close, bringing in the 
capacitor and starting winding, keeping them in until 
the motor is again up to speed. 


Here are the advantages this new relay offers you: 
snap action, small size, low unit cost, low assembly 
cost, longer action life, greater loads handled by con- 
tacts, inductive loads more effectively handled and it 
can be mounted in any position. 


FOR BETTER CONTROL THROUGH BETTER RELAYS Look To Leach 





5915 AVALON BOULEVARD, * LOS ANGELES, 3 CALIF. 
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be possible to produce high voltage d-c by the exper:- 
ment I mentioned—slipping coils over the end of a 
magnet and then unwinding them? Terrible as the 
physical construction would be, the theoretical possi- 
bility appears to exist. 








BOOK REVIEWS 





Theory of Servomechanisms—Edited by Hubert M. James, 
Nathaniel B,. Nichols, and Ralph S. Phillips. McGraw-Hi'! 
Book Co., Inc., New York. 375 pp. $5. 


This is No. 25 in the Massachusetts Institute of Technolog, 
Radiation Laboratory Series, designed to record the basic ma- 
terial developed, not only at MIT but in many other labora 
tories as well, in connection with the work on radar and 
related techniques during the recent war. The work on servo- 
mechanisms grew out of a need for automatic-tracking radar 
systems. Although the emphasis through the book has bee 
thus influenced by the special interests of the Radiation Labora 
tory, the volume will be welcomed upon the desk of ever) 
designer of servomechanisms. The subject matter is presented 
first in relation to the familiar sinusoidal steady-state analysis, 
commonly used in applications to electrical systems; and second 
in relation to statistical methods of design. Treatment is ex 
tensively mathematical, so that this is a textbook and a work 
of reference, not one for general reading. Besides the thre: 
editors named above, each of whom has contributed entir: 
chapters, there are seven other authors, each one of specifi 
chapters. The publishers have agreed that ten years after pub 
lication, this volume, like others in this series, will be released 
from copyright restrictions and the work will become part of 
the public domain. 


Technique of Microwave Measurements—Edited by Carol 
A. Montgomery. McGraw-Hill Book Co., Inc., New York 
939 pp. $10. 


As No. 11 in the Massachusetts Institute of Technology 
Radiation Laboratory Series, this volume has chapters written 
by 14 different authors, including the editor. Techniques de 
scribed are defined as power generation and measurement, wave 
length and frequency measurements, measurement of impedance 
and standing waves, and measurement of attenuation and radia 
tion. Treatment is descriptive and mathematical, making the 
work valuable as a text and for reference. Reflex klystrons are 
dealt with in considerable detail as they seem to be preferred 
as microwave oscillators. The natures and characteristics of 
thermistors, barretters and other forms of the bolometer are 
covered in detail. Throughout the book each specialized kind 
of equipment is described, its characteristics analyzed, and its 
applications thoroughly explored. Line diagrams predominate. 
In an appendix is a useful list of specialized equipment neces 
sary for laboratory measurements of microwave performance, 
and names and addresses of manufacturers. 





Release New Data on German 
Developments in Thermoplastics 


Additional data are now available from the Office of Technical 
Services, Department of Commerce, on German wartime devel- 
opments in thermoplastic polymers for insulating applications 
The report was prepared by H. C. Raine, investigator for the 
British Intelligence Objectives Sub-Committee, following a vist 
to the I. G. Farben plant at Ludwigshafen. Contents include 
data on chemical compositions and manufacturing methods 0! 
various formulations of polyethylene, vinyl chloride polymers 
and copolymers, and superpolymides, materials which because ©! 
their good electrical properties, high impact strength, and 
chemical and water resistance, were variously used as insulatins 
material for high frequency cables, protective foils and sheets 
and similar purposes. 

Orders for the report (PB-58250: Polymeric processes at I. ( 
Farbenindustrie, Ludwigshafen; photostat, $2; microfilm, $1; 
17 pp.) should be addressed to the Office of Technical Service:, 
Department of Commerce, Washington 25, D. C., with check 
or money order payable to the Treasurer of the United State 
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A size, type, style 


“Half a Century of Instrument Know-How 
Is Built into These Fine Electrical Meters” 


More than 30 case sizes and styles 
in standard stock. 


No matter how specialized your re- 
quirements may seem, the chances 
are that Triplett has already engin- 
eered and tooled up for a design so 
nearly akin that a few inexpensive 
changes or additions will suffice. 


Triplett... . A Self Contained Electrical 
Instrument Factory ... From screw ma- 
chine parts to plastic moldings, from 
moving elements to dial faces, all are 
fabricated in Triplett’s modern air- 
conditioned factory. Equipped with 
special humidity and dust controls 
in assembly rooms. This self-con- 


TRIPLETT ELECTRICAL INSTRUMENT CO. - 


In Canada: Triplett Instruments of Canada, Georgetown, Ontario 


tained factory means one overall 
profit markup with better quality 
control and consequent savings to you. 


Complete meter satisfaction is yours 
in performance, appearance, and de- 
pendability. Let Triplett add lustre 
and give precision performance to 
your instrument panel. 


“Complete Engineering Service” . . . Trip- 


lett maintains a field engineering staff 
available on short notice. These en- 
gineers are ready to help you with 
your problems and to bring you the 
latest practices in instrumentation 
from the Triplett laboratories. Com- 
plete facilities for shock, vibration 
and humidity testing as required 
under JAN specs. 


Be sure your files are up-to-date with current Triplett catalog and descriptive 
literature. Address, Dept.D-38and specify any particular types in whith interested. 


BLUFFTON, OHIO 





for every need 


Miniatures through 7” 
Round or Square 


A.C., D.C., 
R.F., Rectifier or Dynamometer 


Triplett can supply on short 
notice electrical meters in 
2”, 3",4",5",6" and 7" sizesin 
round, rectangular, square 
and fan shapes; wide flange, 
narrow flange, flush, projec- 
tion and portable. Molded 


and metal cases. Rear il- 


lumination, special dials 
and other features available 


on most models. 
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Mercury switches bearing the registered 

trade mark name of ‘‘Mercoid"’ are not sub- 

ject to open arcing, oxidation, corrosion, 

pitting or sticking of the contacting surfaces. 


There are numerous applications where these 
switches have a definite advantage over the 
open contact type switches. 


Mercoid switches are available to the trade 
in various designs, sizes and capacities. 


Our engineers gladly offer their assistance 
in the adaptation of our switches to your 
switch problems. 


Further information sent upon request. 


THE MERCOID CORPORATION, 4201 BELMONT AVENUE, CHICAGO 41, ILLINOIS 


Are You In Need Of 


Small Size 

High Tension 
Insulators 

of Highest Quality? 


— 


HERE’S 
WHERE YOU 
CAN GET THEM! 


Made to your 
specifications 

or 
Special Formulas 


Developed to 
meet your need. 


Mt eh 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 
Factory — Frenchtown, N. J. 











X-Ray Gaging of Strip Steel 
with Phototubes 
(Continued from page 107) 


tube and two detectors of the multiplier-photo tube type. 
Ports are provided in the enclosure for the x-ray tube 
to select two beams designated as the reference beam 
and the measuring beam, respectively. 

The reference’ beam first passes through a long wedge 
of absorbing material and then falls on radiation de- 
tector No. 1. The output of the detector is a direct 
voltage whose magnitude and polarity are a measure of 
the ditference between the intensity in the reference 
beam and a standard reference intensity established 
within the detector for comparison purposes. This out- 
put voltage is used to control an electronic voltage reg- 
ulator in the primary circuit of the high-voltage trans- 
former supplying the x-ray tube. In this way the in- 
tensity in the reference beam is maintained at a level 
determined in the final analysis by the value of the 
reference standard in detector No. 1. 

Similarly, the measuring beam passes through a thin 
wedge of absorbing material, then through the thick- 
ness of steel to be measured béfore falling on radiation 
detector No. 2. Again the output of this detector is a 
direct voltage measuring the difference between the 
intensity of the beam striking the detector and a stand- 
ard reference intensity established within the detector 
itself. The net output voltage is in turn used to control 
a motor geared to the measuring wedge and arranged 
so as to shift the wedge in a direction to increase or 
decrease the absorption in the beam to maintain the 
intensity at the value determined by the reference 
standard. 


Total Absorption Equalized 


In operation, the reference standards in the two de- 
tectors are adjusted so that the measuring wedge comes 
to rest when the total absorption in the paths of the 
reference beam and the measuring beam are equal. The 
thickness of the unknown sample is the difference be- 
tween the effective thickness of the two wedges. The 
positions of the two wedges are transmitted through 
separate selsyn systems to two scale pointers on an 
indicator panel. One of these, connected to the stand- 
ard wedge, indicates the nominal steel thickness set; 
the second, connected to the measuring wedge, indi- 
cates on a zero-center scale the deviation in sample 
thickness from the nominal gage size. To set the gage 
to a different nominal value, the standard wedge is 
moved by means of a small reversible motor through 
push button control. The same motor is also linked 
to the arm of a variable-ratio autotransformer con- 
nected in the primary of the x-ray high-voltage trans- 
former. As the standard wedge thickness is altered, 
the voltage on the x-ray tube is automatically adjusted 
to the approximate value needed to maintain the re- 
quired intensity in the reference beam striking detector 
No. 1. 

The circuit of the radiation detector is shown in 
Fig. 5. Like the Westinghouse unit, it employs an 
RCA 931-A multiplier-type phototube with a thin layer 
of silver-activated zinc sulfide phosphor cemented to 
the outside of the envelope. Instead of comparing two 
alternate pulses from x-ray beams, in this unit the 


ELECTRICAL MANUFACTURING 





ROBBINS « MYERS - INC, “°7°8 >'v! 


Small-Motor hk 
To Streamlined Designing 


RESISTANCE 

SPLIT-PHASE 

1/20 to VY H.P. 
High starting torque and con- 
stant speed. Low starting 
current. Uses simple, sturdy 
centrifugal switch. Built-in 
terminal box, with toggle line 
switch and overload protec- 


tion optional, Economical. 
Bulletin 600, 


CAPACITOR-START 
Ye to 1 HP, 


Greater starting torque than 
comparable resistance split- 
phase type. Uses electrolytic 
capacitor during starting pe- 
riod only. Built-in terminal 
box, with toggle switch and 
overload protection optional. 
Bulletin 601, 


POLYPHASE 
INDUCTION 
Y to 1 H.P, 

Constant speed operation 
with high starting torque. 
Simple, rugged construction; 
squirrel-cage rotor—no cen- 
trifugal switch required. Built- 
in terminal box. Widely used 


for industrial applications. 
Bulletin 604, 


DIRECT CURRENT 
1/20 to 1 HP, 


Quiet, efficient shunt-wound 
motors with excellent starting 
torque. Heavy-duty commu- 
tator and brushes. Variable 
speed control, if desired, 
Buill-in terminal box; toggle 
switch and overload protec: 
tion optional. 


UNIVERSAL & DC 
1/200 to 1/12 H.P, 


Wound-armature design, 
withcommutatorand brushes 
Universal motor can be used 
on various frequencies, AC, or 
onDC; speed varies withload. 
Shunt-wound DC models give 
more constant speed. Bulle- 
tin 10B, 


SHADED POLE 
1/200 to 1/20 H.P. 


Available in high or normal 
starting torque models; for 
light or standard service. No 
brushes, commutator, or cen- 
trifugal switch. Non-reversi- 
ble. Low cost. Reactance 
type speed control optional. 
Bulletin 10A, 


MOTOR DIVISION 


& Myers Co 


““ 
TYPICAL TYPES—ROBBINS & MYERS FRACTIONAL-HORSEPOW 


ER MOTORS 


CAPACITOR 
1 200 to 1/20 H.-P. 


Permanent-split capacitor 
motor has high efficiency, ad- 
justable speed; is easily re- 
versed. Low starting torque. 
No brushes, commutator, or 
centrifugal switch. Quiet, 
smooth operation. Bulletin 
10c. 


SYNCHRONOUS 
1/200 to 1/20 H.P, 


Self-starting reluctance type, 
similar in construction to per- 
manent-split capacitor mo- 
tor. Absolutely constant speed 
operation, Hysteresis type 
for special applications is 
super-quiet, vibrationless. 
Bulletin 10C, 


MATCHED MOTOR 
PARTS 
1/100 to 1% HP. 

R & M precision motor parts 
enable manufacturers of elece 
tric power-driven equipment 
to make the motor an integral 
part of their product. All types 
and sizes, specifically engi- 
neered to your requirements. 
Bulletin 1871. 


SPRINGFIELD, OHIO 


# Canada, Ltd Bronttord as 


MOTORS - HOISTS - CRANES~- MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 
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Yes, the label “RADIBESTOS WIRE” on 
a spool of asbestos covered wire—solid or 
stranded—is a guarantee of high quality, 
neat appearance and uniformity. High 
manufacturing standards and careful in- 
spection maintain that high quality. 


Do you want your orders to be shipped ac- 
cording to your production schedules? 
Radix Service will meet your most exacting 
requirements. 


Do you have an asbestos covered wire prob- 
lem? Tell us about it and let our labora- 
tory staff work on it. 


We will be glad to submit samples and 
quotations on your asbestos covered wire 
requirements. 






The sample card illustrated 
here contains nine different 
styles of RADIBESTOS 
WIRE. Write for one 
today. 
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phototube compares the relative strength of two alter- 
nate light signals, one due to the excitation of the 
phosphor by x-ray beams, the second from a glow dis- 
charge lamp. The latter is connected to the 60-cycle 


| line through a ballast resistor and is shunted by a 


diode rectifier to ensure its excitation only on the alter- 
nate half-cycles of line voltage when no x-rays are 
being emitted. The waveshape of the signal from the 
phototube is of no significance; it is the peak values 
that are compared. 

To compare these peaks, the signal from the photo- 
tube is first amplified linearly, then applied to the grids 
of the phase-sensitive triode detectors. The plates of 
the two detector tubes are supplied with voltages of 







FROM 60 CYCLE 


ro 
PRIMARY OF RAY AQJUSTABLE TRANS- 
ANSFORMER 


TR. 


= OC - AMPLIFIER 


Fig. 6—Circuit of electronic voltage regulator for x-ray 
tube. 


equal amplitude but opposite phase through a center- 
tapped transformer connected to the 60-cycle line. 
Capacitors C, and C, are selected so that the time con- 
stants R,C, and R,C, are long compared with the 
period of the signal wave. Under these conditions the 
capacitors charge up to steady voltages V, and V, suf- 
ficient to maintain their respective tubes close to or 
beyond plate current cut-off at all times. The plate 


| voltage on one of the triodes has its maximum value 
| when the signal from the x-ray beam is a maximum and 


the voltage on the second tube reaches its maximum in 
phase with the signal from the reference light source, 
so that V, and V, are linear functions of the peak values 


| respectively. The output of the detector is zero when 


the two signals have equal peak values and at other 


| times has a value proportional to the difference between 


the two signals. 

The circuit diagram for the electronic regulator used 
to control the accelerating voltage on the x-ray tube is 
shown in Fig. 6. It operates by varying a resistance 
element connected in series with the primary of the 
high-voltage x-ray transformer. The resistance ele- 


| ment consists of the plate resistance of four 807 tubes 
| connected in parallel. The transformer T, serves to 


provide a proper impedance match between the plate 
circuits of the tubes and the power line circuit into 
which they operate. The tube screens are maintained at 
a steady d-c potential and the grid bias on the tubes is 
controlled by the output of radiation detector No. 1, 
stepped up through one stage of d-c amplification, 
These tubes carry current only on the half-cycle during 
which the x-ray beam is emitted. The resistor serves 
a dual purpose; it limits the voltage appearing across 
the tubes on the negative half-cycles of voltage and 


during warm-up period of the tubes, and it increases 
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wear resistant ¢ high shock capacity ¢ low friction PIVOTS 


...one of the reasons why Westinghouse instruments are good / 


Accuracy is maintained in Westinghouse instruments 
because each of the component parts is designed and 
built by a single manufacturer . . . Westinghouse. 
Westinghouse-made pivots are the result of many years 
of research... including exhaustive studies, the world 
over, learning the secrets of centuries of experience. 
The result is a tough, wear-resistant pivot that zs reliable. 
The precision manufacture of these pivots includes sen- 
sitive control of honing pressure, a 500 to 1 enlarge- 
ment of contour of each pivot for inspection, tumbling 
to relieve stresses and set grain structure, microphoto 
studies and hardness tests to assure uniformity. 
These methods of manufacture and developments are 


backed up by 58 years of devotion to high standards 
of instrument accuracy. Every part that goes into a 
Westinghouse instrument is designed and built by 
Westinghouse. This undivided responsibility assures 
you of a completely reliable instrument . . .- built for 
unfailing accuracy. 

Consult a Westinghouse instrument specialist. Call 
your nearest Westinghouse office or write Westing- 
house Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pennsylvania. J-40352 

* « * 


IMMEDIATE DELIVERIES on many 
instruments... . others up to 90 days 


@ Westi ghouse INSTRUMENTS 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Baal for Cloyfadling Peformance 
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last ” Magnifier, @ 
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ae oak in the outer ring 


difference 


that makes ALL THE DIFFERENCE 


Models for permanent attach- 
ment to machines, for bench 
work and for portable use. 
Scientifically focused fluores- 
cent lamp gives shadowless 


” 


illumination and 5” dia., 13 
focal length lens gives “pro- 
jection screen” enlargement of 
every detail. Stanley “FLUD- 
LITE” Magnifiers now avail- 





able for immediate delivery. 
Write for folder. Stanley 
Electric Tools, 502 Myrtle 
Street, New Britain, Conn. 


STANLEY 





HARDWARE - HAND TOOIS - ELECTRIC TOOLS 








FOR EXPERIMENTAL 
and MODEL WORK 





1SO3 MOT + AG3]adS *« MIN 


Our Specialty: Small irregular shaped parts stamped, 


formed, pierced, extruded or tapped to your specifi- 
cations using our new method of Semi-Permanent 
Dies in conjunction with our Quick-Process Tem- 
porary Dies. 


e STAMPING 
COMPANY 


For detailed informo- 
tion, send for litero- 
ture. For firm quo- 
tations and delivery 
commitments, send us 
your prints. 


3292 East 80th Street 
Cleveland 4, Ohio 
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the regulating range of the circuit. 

The sensitivity of the detector and d-c amplifier is 
such that a change in input voltage of +5 volts pro- 
duces a change of only +0.001 in. in gage reading. 
To reduce this error further, all 60-cycle power for the 
gage is obtained through an auxiliary regulator which 
maintains the line voltage constant to within +1 vol 


® © Reports on Magnetic Materials, 
Ceramics, Nickel-Steel Available 

Reports on foreign developments in magnetic 
materials, ceramics and nickel steel have been re- 
cently made available by the Office of Technical 
Services, Department of Commerce, Washington 25, 
mC. 

A 62-page report (PR-76031. Magnetic Develop- 
ment in Japan During World War II) was made 
by the U. S. Naval Technical Mission to Japan and 
reviews the developments in that country. There 
are four new materials described in the reports, 
namely: an iron-aluminum alloy “Alfer,” developed 
as a substitute for nickel; ‘“Sendust,” a high- 
permeability alloy of iron, silicon and aluminum; 
and two permanent-magnet materials, “NKS” and 
“OP,” developed before the war. About 16 other 
magnetic materials are made in Japan including a 
few of the high-nickel, high-permeability alloys used 
in quantity in the United States. Alnico 5 is not 
made in Japan, according to the investigators. 

One important new application of magnetic ma- 
terials in Japan has been the use of Alfer in magneto- 
striction projectors and microphones. It was also 
used to replace nickel in the cores of underground 
vibrators and receivers. The NKS permanent mag- 
net alloy and the high-permeability Sendust are used 
in various kinds of apparatus in conventional ways, 
the report states. OP magnets are used in magnetic 
chucks, ore separators, telephone receivers, loud 
speakers for air planes, bicycle lamp generators, and 
the like. 

It is believed that the development of new Japan 
ese magnetic materials may be of interest in con 
nection with American research on the magneti: 
amplifier or transductor which requires high-per 
meability magnetic core materials for efficient oper- 
ation. 

Copies of the report are available from OTS at 
$1.75 each. Check should be made to the order of 
the Treasurer of the United States. 

A 16-page report (PB-81277. Ceramic Dielec- 
trics for Condensers. 50 per copy) contains addi- 
tional data on German manufacture of ceramics for 
insulating purposes. The new report supplements 
two earlier OTS reports on electrical and technical 
ceramics. 

Among the ceramics described is the so-called 
“Condensa F” which is said to have the following 
characteristics: Dielectric constant of 90-95. Power 
factor at 20 C and 800 cycles of 0.03 to 0.1 per cent 
and at 1 me, 0.03 to 0.05 per cent. Accelerated life 
tests were said to show in an 80-hr test at 100 C and 
at a field strength of 3000 volts per mm, that Con- 
densa F bodies would either turn dark or remain 
unchanged. Those which showed no color change 
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These Bolts are too soft 












Circle ® Bolts and Nuts. . . both standard 
and special . . . are carefully inspected for 
size and strength. Their dependability is a 
definite asset to products on which they 
are used. 


BUFFALO BOLT COMPANY 


North Tonawanda, N. Y. 
SALES OFFICES IN PRINCIPAL CITIES , 


ea oS 


These Bolts are just right 


Export Sales Office: Buffalo International Corp., 
50 Church Street, New York City 


BOLTS 
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@ Spring for hinge lid of freezer unit 
(another typical Reliable Spring ap- 
plication). 


wT Te OTE a, 
SPRING User 
also gets RELIABLE S$ 


TOP SERVICE 





One of the principles on which this 
company was founded was good service 
Reliable to the small user. If you order springs 
in limited quantities, in short produc- 
tion runs, remember that Reliable is exceptionally 
well set up and equipped to handle that kind of 
order, and give it the same fine service as any other 
order. You will receive the same expert attention, 
the same uniform high quality. 





Our plant is designed to handle limited produc- 
tion runs with efficiency and economy. We have 
a high relative proportion of skilled operators com- 
pared to number of machines. We never hesitate 
to put our very best men on these small orders. 
For dependable quality and prompt service on any 
size order of springs, wire forms, or light stamp- 
ings—call on Reliable. 


We also have a special department to supply 
your needs for experimental and mainte- 
nance springs. Write for bulletin “The 
Craft of Spring Buying.” 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Road Cleveland 9, Ohio 


Representatives in Principal Cities 


TPE TELEL 


YOU CAN RELY ON 


emer. 
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proved long-lived under normal conditions, while 
those which turned dark had an unpredictable or 
short life. Condensa F was made into tubular and 
disc capacitors of 4-, 8- and 12-mm diam and 0.3-, 
0.4-, and 0.6-mm wall thickness. 

The composition, manufacture, and thermal and 
magnetic properties of “Thermoperm,” a complex 
type of nickel steel used in Germany as a tempera- 
ture-compensating device in magnetic tachometers 
is described in a British report made available 
through the OTS. The report describes the design 
of the German tachometers and the use of Thermo- 
perm for the compensator components. In addi- 
tion the report gives data on the manufacture of 
this material, pertinent tables, etc. The 25-page 
report (PB-79574. Magnetics; “Thermoperm” and 
Magnetic Tachometers) is available at $2.00 each 
in photostat form; $1.00 in microfilm. 





DESIGN DATA You Don’t Want to Miss 


Is there some special information you want on ma- 
terials or components? Why not turn to “Literature 
for the Asking” on page 155 for brief reviews of 
the latest in manufacturers’ technical bulletins, cata-' 
logs, etc. Each item reviewed has been carefully 
selected for its specific interest to the product de- 
signer. There’s a handy post card for your use to 
indicate the printed material you want. The pub- 
lishers will pass on your request to the manufac- 
turers promptly. 





@ @ This 10-ft. rotor is the revolving field of a 
1000-hp synchronous motor built in the shops of the 
Westinghouse Electric Corporation for driving an air 
compressor. It is shown here on special pedestals 
for balance tests. 
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WHEN YOU WANT CABLE THAT... 






won’t weaken -23% when wet... 


Continvously submerged for months, 
Flamenol wire emerges just as good 
as new. 





won't soften with cutting oils. | 


Flamenol is the cable that’s practi- 
cally immune to the action of all 
\ ) ) coolants and lube oils. 
\ 
/ 


=> —— = 





won’t crack .<~@e under sunshine... 


After 11 years’ exposure to Florida 
sun, Flamenol wire shows no sign of 
aging. 


Flamenol wire is flame-resistant. It 
cannot support combustion. 





On circuits wherever designers need the very best in low-voltage cable, you'll 
find Flamenol. It’s highly resistant to battery acids, alkalies, inks, oxygen, ozone 
and plain physical abuse. Its small diameter saves space; its smooth surface 
means easy pulling; its easy stripping cuts costs. Be sure your new designs get 
the benefit of Flamenol cable. For more information call your nearest G-E office, 
or write for Bulletin GEA-4352 Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


502-79 


MARCH 1948 199 





iemeteeeemenes 



























200 


Vow Muntele 


A PREFERRED DELIVERY SCHEDULE TO A 
LIMITED NUMBER OF LARGE USERS OF 


SMALL TRANSFORMERS 


you use large production quantities of 
small transformers (50,000 or more per 
year), here is your opportunity to work out a 
unique, cost-saving arrangement with STACO. 
Under our new policy, we are reserving a part 
of our small transformer production to the re- 
quirements of a limited number of customers. 
If you are interested in a fast, reliable delivery, 
at a lower unit cost, of any type of small trans- 
former, built to your specifications, phone us 
collect for details. 


STANDARD ELECTRICAL PRODUCTS CO. 


401 Linden Avenue ° Dayton 3, Ohio 


Tel. MAdison 7385 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 

















Engineering Problems in 
Hermetic Refrigeration Motors 
(Continued from page 83) 





made on ordinary open-type motors. Since the motor 
manufacturer makes only the stator and rotor and 
usually ships the parts separately, he has no control 
over the selection of a stator-and-rotor combination. 
Therefore, the parts are tested separately. 

The stators are checked mechanically to assure con- 
centricity and the bore is checked within limits to give 
the proper air gap when used with a rotor produced 
by the same manufacturer. Stacking height is also 
checked. The stators are then tested at approximately 
four times normal voltage to detect short circuits or 
possible errors in winding. They are also given a high- 
potential test between winding and frame. 

The rotors are also given a mechanical inspection to 
assure concentricity, angle of twist of the conductors, 
and proper air gap. They are then checked electrically 
to determine effective electrical resistance. Internal 
defects in the castings or impurities in the aluminum 
are readily shown by this test. 


Dissipating the Heat 


The performance characteristics of a motor for 
hermetic units are quite different from those of an 
open-type motor. The latter is a machine in itself, 
having its own frame, bearings and shaft and also its 
own ventilating system. The designer of the open-type 
motor completes his electrical design to give the proper 
torque and input values and arranges to dissipate the 
heat generated in the motor due to electrical losses. 
This may be accomplished by moving air through the 
motor by means of a fan mounted internally on the 
motor shaft or over the motor by means of a fan and 
shroud mounted outside the frame. With better ventila- 
tion the heat can be dissipated more rapidly and thus 
more output obtained from a smaller frame. However, 
the hermetic motor presents a different problem. The 
motor engineer must design for certain. torques and 
efficiencies and the dissipation of the heat is left to the 
compressor designer. Motor heat is usually carried to 
the outside air by conduction through contact with the 
compressor shell or by convection through the refriger- 
ant and oil. 

Motor-winding temperatures in a hermetic unit are 
not necessarily a function of the input current or load 
and may be increased at rapid rates if the rate of dis- 
sipation is decreased or heat added through the refrig- 
erant. This presents a problem in motor protection. 

The primary purpose of the protector is to remove 
the motor from the circuit before the winding tempera- 
tures become excessive, but it must also allow the motor 
to continue to operate at high currents for short times, 
providing these windings do not overheat. It is, there- 
fore, advantageous to use motor temperature along 
with motor current to provide complete protection. 
This can be satisfactorily accomplished by mounting the 
overload device on the dome of the compressor as near 
to the stator iron as possible. The dome temperature 
rises at about the same rate as the motor winding but 
usually lags a few degrees below it so that with the 
proper device and proper mounting, the motor winding 
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OWDER METALLURGY is the process being chosen for the manufacture 
of many products because of the cost savings produced from this 
automatic, high speed production method. Parts such as porous, 
self-lubricating bearings, carbon brushes, and insulators, Alnico magnets, 
carbide tool bits, magnetic radio cores, contact buttons, gears, cams 

and literally thousands of other items are accurately and automatically 
made with unbelievable cost savings on Kux Presses. 


K U X PR £ « = £ 4y wee of the most complete line of machines available for this 


industry, Kux Presses have been selected by all the leading 
THE MACHINES manufacturers for the superiority in design and construction built into 


every model. A penny post card will bring you detailed information 
UNIVERSALLY USED and an illustrated catalogue. 

















MODEL 82 


Combined mechanical 
hydraulic operation 


Pressure 150 tons 
Parts up to 6 diameter 
Die fill 6 


MODEL 64 


Multiple Motion 








KUX MACHINE COMPANY 


3922 W. HARRISON STREET + CHICAGO 24, ILLINOIS 
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MILLIONS 
IN USE.... 
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Reg. U. S. Pat. Off. 


SOCKET SCREW 
PRODUCTS 








Patd. and 
Pats. Pend. 


Knurling of Socket 


Screws originated with 
“Unbrako” in 1934. 





They're 
KNURLED! 


(A) The Knurled head of the “Unbrako” Socket Cap 
Screw makes it slip-proof, fumble-proof and time-saving— 
even if the fingers and heads are oily: because it can be 
screwed-in faster and farther, before a wrench becomes 
necessary. (B) The Knurled cup point of the “Unbrako” 
Socket Set Screw makes it a SELF-LOCKER—the point 
digs in and stays dug, regardless of extreme vibration. (C) 
The Knurling of this “Unbrako” Socket Set Screw, as 
shown, swages the threads so it becomes a most excellent 
“SELF-LOCKER”, for use where points such as: flat, dog, 
cone and oval, which do not lend themselves to knurling, 
must be used. All of our patented “Unbrako” Set Screws, 
regardless of point, are excellent SELF-LOCKERS—so if it 
is imperative that your Set Screws stay put, write us, because 
we can lock most any Set Screw application. Ask for your 
copy of the “Unbrako” Catalog. 


“‘Unbrako” Products are sold entirely through Indus- 
trial Distributors. 


See us at Booths 324, 326 and 328—A.S.T.E. Exposi- 
tion—March 15th to 19th. 


OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA. BOX EJ 
BOSTON + CHICAGO + DETROIT + INDIANAPOLIS + ST. LOUIS + SAN FRANCISCO 
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can be removed from the circuit at any predetermined 
winding temperature. These devices also operate to 
hold the winding temperature under locked-rotor con- 
ditions within a safe range. 

At the present time there are two general types of 
motor protection used on hermetically sealed units— 
the remote protector and the inherent protector. The 
remote device, as the name implies, is a thermal unit 
mounted at a distance from the motor. It therefore 
operates on current alone and is not affected by motor 
winding temperatures. This type of protector, if prop- 
erly designed and applied, can protect the motor against 
overheated windings under conditions of locked rotor 
and certain types of overload at a given ambient tem- 
perature. However, the degree of protection is limited 
even under these conditions because a variation in the 
current required to operate a protector, resulting from 
high production manufacturing tolerances, will produce 
very wide variations in motor-winding temperature. 
Compromises, therefore, must be made to keep the 
winding temperatures within reasonable limits under 
overload conditions and still minimize nuisance trip- 
outs when the motor winding has not had time to heat 
but currents are high enough to trip the protector. 
The temperature of the winding at the time the pro- 
tector trips may also vary considerably with changes in 
ambient temperatures around the protector. 

The remote device has a further disadvantage in that 
the rate of motor-heat dissipation can change consider- 
ably so that although motor currents may be low 
enough to prevent the protector from tripping, the 
winding temperatures may rise to such values as 280 
to 300 F. These temperatures are dangerously high 
and will result in rapid damage to motor insulation and 
may even cause complete motor failure. 


Inherent Protection for Motor 


The inherent protector is a thermal unit mounted in 
an advantageous position on the dome of a hermetically 
sealed compressor so that its operation is partly due 
to the motor current but primarily due to motor tem- 
perature. This type of protector, properly applied, will 
open the motor circuit within a narrow range of motor- 
winding temperatures under all types of overloading 
and in conditions of different ambient temperatures or 
changes in motor-heat dissipation conditions. The 
winding temperatures can also be limited under condi- 
tions of locked rotor so that they may be held lower 
than temperatures resulting from overload, provided 
the shorter protector-tripping time does not interfere 
with starting the compressor. Most applications are 
made to give about the same winding temperature 
under both locked-rotor and overload conditions. 

The vast majority of smaller units operate on single- 
phase power supply systems so that the hermetic motors 
must be either split-phase or capacitor-start. The re- 
pulsion-start, induction-run motor is, of course, imprac- 
ticable here because it is built with a commutator. 
Split-phase and capacitor-start motors both require 
switches to cut out the starting windings as the motors 
come up to speed. In the open-type motor this switch 
is mounted inside the motor and is operated by means 
of a centrifugal device attached to the shaft, but this 
type of device cannot be used with the hermetic unit. 


ELECTRICAL MANUFACTURING 





300 B.C.—Crude elevators like this 

helped primitive farmers store grain 
in bins above ground. Hand operation was 
the rule though animal power, even water 
wheels, were used. 


1850—First elevator in America op- 

erated between two floors only. Use 
of elevators got the first big boost in 1890’s 
with the advent of low-cost electricity and 
better safety devices. 


3 1915—Howell “Red Band” Motors ar- 
rived. These rugged, industrial-type 
electric motors together with safer, strong- 
er, faster elevators ushered in the new era 
of skyscrapers. 


"GOING UP’’—and how! 


Today — Elevators whisk 

passengers up 102 stories 
in seconds! Freight elevators 
haul 30,000 lbs. in one load! 


Credit the elevator industry 
with a swell job. Credit, too, 
Howell Passenger and Freight 
Elevator Motors for making 
good on the hard jobs. These 
rugged motors are specially de- 
signed for smooth acceleration, 
economy and quiet operation. 


In other industries, too, 
you'll find precision-built 
Howell Motors an important 
source of power for pumps, 
conveyors, fans and machine 
tools, and other industrial jobs. 


Here’s another precision-built Howell 
Motor .. . industrial type with copper or 
bronze bar rotors .. . specially insulated 

. Statically and dynamically balanced. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 


Howell Elevator Type Motors 
MARCH 1948 
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a GRADE G-7-830 


SILICONE FIBERGLAS LAMINATE 
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Laminated PLASTIC 


Remarkable 
O/MACATE AG 


DE G-7-830 Phenolite com- 


bines high heat, flame and arc 
resistance. It is recommended for 
exacting low loss electrical ap- 
plications and for insulation in 
transformers, motors and other 
applications subjected to elevated 
temperatures. 


For full details call or write 
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The switch of necessity must be outside the unit, 

Several means of removing the starting winding 
from the circuit have been devised. A magnetic relay 
can be placed in series with the main winding so that 
when a voltage is impressed on the motor the current 
in the main winding causes the relay to close, thus 
putting the starting winding into the cirevit. As the 
motor comes up to speed the current in the main 
winding decreases. The relay can be set so that at a 
certain value of current the switch opens, cutting the 
starting winding out of the circuit. 

A device operating on the thermal expansion of 
metals has also been widely used. This device, some 
times called the “hot-wire relay,” is a normally closed 
switch actuated by the current through both windings. 
This current flows through a resistance wire which 
expands due to the heat generated by the current. The 
expansion causes the switch to trip open, thus remov 
ing the starting winding from the circuit. 

Both of these relays are used quite extensively on 
units for domestic refrigeration and each has certain 
advantages. For instance, the hot-wire relay allows 
the motor more time to get up to speed when the 


| voltage is low and when torque is likewise low. The 


magnetic relay does not allow the motor to override 
the switching speed so that there is a minimum of 
starting noise. 

A third type of relay has been given some considera 
tion for commercial applications using capacitor-start 
motors. This relay is of the magnetic type, operating 


| on the change in voltage across the starting winding 


during the period of acceleration. The switch is nor 
mally closed and as the motor comes up to speed the 
voltage across the starting winding increases, so that 
the relay can be set to open the circuit at the proper 


| voltage. By properly connecting the relay into the 


circuit, the starting winding, once opened, can be kept 


| out of the circuit until the line is opened either by the 
| thermostat or by the overload protector. Thus, on 
| extreme overloads the motor does not shuttle back 


and forth onto the starting winding. This is one of 
the most common causes of failure of starting capacitors. 

The motor manufacturer is confronted with the prob 
lem of making a very special motor for use in her 
metically sealed refrigeration units. It must be differ 


| ent electrically from the standard open-type motor be- 


cause of heat dissipating considerations and the fact 
that a centrifugal starting switch cannot be used. The 
motor must also be physically different from an open- 
type motor so as to become an integral part of the 
refrigeration unit and meet the necessary requirements 
for cleanliness and durability. The materials used 
must not hinder the normal functions of the unit. As 
a result, the manufacturer incorporates special design 
and processing of the kinds outlined above. 

The author wishes to acknowledge the assistance given by 
the Engineering Department and the Production Department 


of The Emerson Electric Manufacturing Company of St. 
Louis, Missouri, in the preparation of this text. 


West Coast SPI Section Meets 


The annual conference of the West Coast Section of The 
Society of the Plastics Industry will be held at the Hotel 
Biltmore, Santa Barbara, Cal., during March 28 to 31 inclusive. 
An industry exhibit will be held at the same time. 
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COMPLETE ELECTRICA 
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L CONTACT ASSEMBLIES 


Save TIME 


TROUBLE and COSTS by 


putting the whole job up to FANSTEEL 


Fansteel has complete facilities for design, production 
and assembly of the right contact component for your 
product. These specialized services include: 


(a) A thorough analysis of your contact require- 
ments and a recommendation of the correct materials 
and design for both the contacts and their support 
members — spring, reed, bracket or other backing. 


%b) Precision fabrication of the contact disks or 
facings and the backing parts. Contact materials in- 
clude silver, tungsten, molybdenum, precious metals, 
a wide range of Fasaloy* alloys and Fastell* powder 
metallurgy compositions. In addition to the standard 
materials for springs and backings such as copper, 
brass, bronze and steel, Fansteel has two special high 
conductivity, high strength, high spring quality cop- 
per-base alloys, WW-2 and WW-3, which are particu- 
larly suited for parts of this type. 


(c) Assembly of contact part and support member 
into a complete, fully-inspected unit. Fansteel has ex. 
perience and facilities for brazing, welding, solder- 
ing, riveting, spinning or other assembly methods best 
suited to the application. 


The complete contact assembly is delivered to your 
plant, ready for inclusion into your product. Assembly 
costs in your plant are reduced to a minimum. All as- 
semblies are thoroughly Fansteel-inspected before 
shipping. 

o ” a 


Fansteel has the experience, skill and facilities to 
handle your complete electrical contact and contact as- 
sembly problem from the design upward. It will pay 
you to investigate. Fansteel Metallurgical Corporation, 
North Chicago, Illinois. *Reg. U.S. Pat. Off, 


Fansteel 
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HIGH HEAT 


'Y. 26 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica insulating 
material built-up from mica splittings, and approximating raw mica 
in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Test samples and pamphlet on request. 

Engineering service available to help solve your insulating 
problems. 


NEW ENGLAND MICA COMPANY 


incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 












IMMEDIATELY AVAILABLE! 





SINCE 1927 
DEPENDABLE 


PRODUCTS 


A. C. Solenoids 


Superior Quality at Lowest Possible Price 





Vertical or Precision 

Horizontal Designed For 

Mounting Long Life, 
Efficient 
Operation, 


And Compact- 


Plunger Con- ness 


nections Bush- 
ed For Smooth 
Bearing Sur- 
faces 


Coils Easily 
Replaceable 





These Solenoids incorporate Transformer Grade Silicon Iron, 
Stainless Steel Plunger Guides, Coils of Best Insulated Magnet 
Wire and Varnish. 

Our engineers are ready to solve your particular design or 
application problem. 


D. C. SOLENOIDS — TRANSFORMERS — COILS 


WEST COAST ELECTRICAL MFG. CO. 
10006 S. MAIN ST. 53 W. JACKSON BLVD. 
LOS ANGELES 3, CALIF. CHICAGO, ILL. 
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© * Giving an Electrical Voice 
to the Music of Bells 

The vibrations of a small metal bar, picked up 
by a magnetic inductor and amplified electronically, 
burst forth from a specially designed reproducer with 
the tones and overtones of a great bell. This is the 
principle of operation of the Liberty carillons built 
during the war for military chapels and now being 
made for many church and memorial installations 
in considerable diversity of design. They were 
developed and are produced by Liberty Carillons, 
Inc., New York. 

Action starts at a standard piano keyboard (Fig. 
1) where tones may be initiated singly or in 





Fig. 1—The piano action used with Liberty carillons 

and the clappers and tone bars in which the vibra- 

tions originate. The tone bars are tuned by varying 
their length. 







Suspension bar 


-- Pick-up coi] with 
A/nico core 


To amplifier 


7 
Clapper or hammer 
actuated by piano-type key 
Fig. 2—Diagrammatic representation of the electrical 
pickup comprising a coil of wire with an alnico core 
placed close to the vibrating tone bar. Currents in- 
duced in the coil are amplified electronically. 


chords. Across the back of the instrument is a 
heavy suspension bar from which are supported in 
vertical position the hardened, brittle metal tone 
bars. These vary in length, of course, supported 
only at the upper end, so that they are free to vibrate 
throughout their lengths. Each key on the keyboard 
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EverLOCK Washers are designed to give your assemblies 
extra security under vibration, expansion, contraction, or 


strain. Alternating chisel edges—forced into the contiguous faces 


of both work and nut by perfect spring tension—provide 2-way 


locking action. Four standard types meet 


most lock washer needs. 


Other EverLOCK advantages include: 
(1) Fast, easy application that cuts assem- 


bly time and cost, (2) Automatic elim- 
ination of all hazards of stretched é 
bolts or distortion of threaded parts. 


Wire, phone or mail your orders 
ic WASHERS 


THE WASHER THAT HAS THE EDGE 
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does it with 

— 18 AWG ae un ” 
res are 

were ewene® IDEAL WIRE-NUTS 

the handle of the 

Floor Maid Polisher. 


Completing an average of 10 a minute, The Dumore Com- 
pany, Racine, Wis., is now making wire connections five 
times faster than they formerly did with solder and tape. 





And this is not an exceptional case. Wherever electrical 
manufacturers have switched from old-fashioned methods 
to ‘‘Wire-Nuts’’ the results have been the same — faster 
production .. . improved quality. ..and reduced costs. 


“‘Wire-Nuts’’ are screwed on the stripped ends of the 
wire —like a nut on a bolt—no pre-twisting of wires. ..no 
solder...notape...no fire hazard ...no heat. It’s safer— 
saves materials — makes a better, stronger connection. Ideal 
‘“Wire-Nuts’’ come in sizes for all usual wire combinations 
from two No. 18 up to and including three No. 10, solid 
or stranded. Listed by Underwriters’ Laboratories, Inc. Ask 
your.wholesaler for samples and full details. Manufactured 
by IDEAL INDUSTRIES, Inc., Sycamore, Ill. 





(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 
Patented— No. 1,933,555 


VOTES Ts read Oe 
AMERICA’S LEADING WHOLESALERS 
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actuates a clapper very sunilar in nature and 
action to the hammer in a piano. The clapper 
strikes a blow upon its associated tone bar. 

Also supported from the suspension bar and vei 
close to, but not touching, the tone bar, is an indu 
tor assembly represented in Fig. 2. There is o1 
for each tone bar. It comprises an alnico 5 magnet 
in bar form, %-in. in diam and 5-in. long. It is 
magnetized throughout its length and wound wit 
approximately 50 turns of copper wire. It is then 
inserted in a nickel-plated brass tube filled with ” 
a plastics compound. 

The vibrating tone bar varies the magnetic fiel 
and induces currents in the coils which are carried 
to electronic amplifiers. From here the audible 
vibrations are produced. 

The variety of design is great. Keyboards ma 
cover two to five octaves, the latter requiring 60 set: 
of tone bars and magnetic inductor assemblies 
Action may be initiated through a solenoid rathe: é 
than manually with a piano key. The carillons ma: 
be equipped for automatic playing, for push-buttor 
operation, and for striking the hours. The audible 
product in all cases, originating in the vibrations 
of a metal bar, is said to be indistinguishable fro: 
the sound of bells. 





@ @ Here is the British version of the electron micro- 

scope. It is a product of Metropolitan Vickers Elec- ys 
trical Company, Ltd., the only commercial mode! 

made in Great Britain. It has magnification power 

up to 15,000 diameters. Note the detached contro! 

cabinet, differing from American practice. 
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dust..dirt.. but 
No SWITCHING TROUBLES 


WITH THE 


Remember these 
ADVANTAGES 


Ease of Actuation . . balanced, 
and light in weight, Con-tac-tors 
operote with little energy. 


Positive Contact. . . Honeywell 
switches are sealed against dust, 
gases, corrosion. No danger of 
arcing or fouled points. 


Long Life . . . fewer moving parts, 
simplified assembly means depend- 
able, economical operation 


Variety of Types . . means wide 
range of applications, increased de- 
sign opportunities. 
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ONE 


, Soest ‘ 

‘Phahtom photo of the Electro- 
Pointer pencil sharpener, manu- 
foctured by Triple ‘E'' Products 
Company, St. Louis, Missouri. 
Honeywell Mercury Switch, 
shown at top center, controls 
operation. 


CON-TAC-TOR 


A typical switching problem solved with a Honeywell Mercury Switch. 
The Electro-Pointer electric pencil sharpener needs switching unaffected by dust 
and dirt. Ease of actuation is another requirement because one of the Electro-Pointer’s 
advantages is simple, speedy operation. And the need for freedom from mechanical 
failure is obvious with any switch that may be subject to continuous operation. 


On every count, the Honeywell Mercury Switch provides a direct, practical 
answer. Fouled points cannot occur, because contact is made within a vapor-proof 
glass tube. Low angle operation—some Honeywell switches are actuated by 
a tilt of less than one degree—requires but a pencil point touch. And with fewer 

moving parts, no complicated mechanisms or assemblies, dependable, trouble- 
free performance is assured. 


For your switching needs, Honeywell Mercury Switches may offer greater 
latitude in design, improved performance or greater economy. Write for the 
Mercury Switch catalog or the services of a Honeywell engineer. Minneapolis- 
Honeywell, Minneapolis 8, Minnesota. In Canada: Toronto 12, Ontario. 








Electrical Installations? 


One Tape, No. 33 “SCOTCH” Electrical TAPE with 
Vinyl Plastic Backing, and one operation, replace two 
tapes, rubber and friction, and two application oper- 


ations. 


oil tight and moisture tight. 


No. 33 “SCOTCH” Electrical TAPE will not soften or 
crack, even when exposed to oil, acids, alkalies. 
Superior outdoor aging qualities prevent cracking 


and checking. 


complete information. 


Made in U.S.A. by 
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in the Switch Gear power installation shown here the 
bus bars, etc. have been given a tight wrap of No. 33 
ae “SCOTCH” Electrical Tape with Vinyl! Plastic Backing 
Notice how this strong stretchy tape follows ali con- 
tours and provides a continuous 


ARE YOU TAKING ADVANTAGE 
| OF THIS GREAT NEW TIME SAVER 
| for Insulating and Protecting 
| 


The thin caliper of No. 33 “SCOTCH” Electrical TAPE 
makes possible a neat, tight wrap that takes up 
minimum room, and insures a snug job that will stay 
that way and render full electrical protection; remain 


Used for wrapping wire harnesses on a Segur Taper, 
No. 33 “SCOTCH” TAPE goes on at high speed, 
makes a snug flexible harness. Can be applied in an 
open spiral or in an oil proof, moisture proof sheath. 


All this, of course, cuts maintenance costs and saves 
a lot of money. Write today for a sample roll and 


ANOTHER € PRODUCT 


MINNESOTA MINING & MFG. CO. 
SAINT PAUL 6, MINN. 
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@ © Temperature Control with a 
Modified Variable Transformer 


Temperature, controlled by any thermostat, is 
subject to large variations when the control operates 
between “Full Heat” and “No Heat.” It is common 
practice to minimize this control variation by sup- 
plying constantly an amount of heat somewhat less 





Fig. 1—Variable transformer with special brush con- 
struction for temperature control use. 





S—Main Switch A—Relay T—Thermostat H—Heater 
Fig. 2—Circuit diagram for heater control in ball 
bearing grease-testers. 


than that required to maintain the desired tempera- 
ture, and by controlling with the thermostat only 
the small additional amount of heat needed. 

In the construction of a number of ball bearing 
grease-testers with controlled ambient emperature, 
this type of control was obtained in a simple manner 
by modifying a variable transformer. D, F. Wil- 
cock, Thomson Laboratory, General Electric Com- 
pany, Lynn, Mass., describes the design as follows: 

A plastics brush-holder was substituted for the 
original metal piece, and a second carbon brush was 
added. The second brush was so located that it 
tapped a voltage 25 volts higher than the original 
brush. In this way, two voltages, 25 volts apart, 
were obtained for the high-heat and low-heat posi- 
tions, the average voltage level being determined 
by the variable transformer setting. 

Fig. 1 shows the special brush construction in 
service ; Fig. 2 shows a typical heater control circuit. 
It is essential that the normally closed relay contact 
open before the normally open contact closes, in 
order to avoid short circuiting part of the transform- 
er winding. 


@ © Motor Runs at 200,000 rpm 


An experimental motor which runs at a speed 
of 204,000 rpm has been announced by the Bryant 
Chucking Grinder Company of Springfield, Ver- 
mont. Speeds in this range are desirable for grind- 
ing holes under %¢-in. diameter. The unit is a 
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thy-mo-trol 


“IT’S EASY TO OPERATE. Our operators 
showed new interest in their work, when they 
found you could start, stop, and reverse by 
pushing a button, and preset speeds by just 
turning a dial.” 


IS an ideal drive. . 


for rubber-coating machines’ says 
John S. Davis, Chief Engineer, of Acme 
Backing Company. 


“IT IMPROVES QUALITY. You get con- 


stant speed over a 10 to 1 range, independent 
low jogging speeds, any preset speed.” 


“IT REDUCES MAINTENANCE. Our Thy- 
mo-trol drive paid for itself in less than three 
years by reducing maintenance, thereby in- 
creasing production. In that time, we replaced 
just one electronic tube.” 


“IT SAVES SPACE. When the L & P Elec- 
tric Construction Corporation made the instal- 
lation they found that fewer and more com- 
pact units afford more space around the 
machine.”’ 


Wherever you need a wide range of adjustable 
speeds, Thy-mo-trol, G.E.’s electronic adjustable- 
speed drive is practically ideal. It’s available in 
standard ratings from 1/4 to 30 hp. Other sizes 
are built for special applications. FOR COM- 
PLETE DESCRIPTION, ask your nearest G-E 
office or write Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


GEA-4849, Thy-mo-trol Drive, 14-1 hp 
GEA-4714, Thy-mo-trol Drive, 34-74 hp 
GEA-4847, Thy-mo-trol Drive, 10-30 hp 


THY-MO-TROL DRIVE 


GENERAL @ ELECTRIC 


MARCH 1948 



















































three-phase induction type motor operating on 
3,400-cycle power supply. The rotor is integral with 

| the grinding-wheel spindle and is carried on pre- 
cision ball bearings. The bearings are oil-mist lubri- 
cated and the housing is cooled by a water jacket. 
The surface of the rotor is traveling at approximately 
600 mph and the.outward force is measured in tons. 
Bryant does not expect to put this motor on the 
market for some time. 


Product Design IDEAS for the Asking 


Manufacturers’ technical bulletins, catalogs and other 
printed material are rewarding reading out of which 
rortaste auto you can frequently obtain valuable product design 


TRANSFORMER ideas. “Literature for the Asking” on page 155 
Pri: 220V-110y — 


00 WA, Saco reviews concisely some interesting new material. 
cycles, single There’s a handy postage-paid card which you can 


phose ° ° . 
Sec.: Ono uva use for sending in your specific requests. 






® ¢ British Patent for 
Graphite-Modified Alkyd Resin 
. Special-purpose alkyd resins modified with oil- 
2, SMASt rowen : a containing colloidal graphite are described in British 
Pri.: SSOV, 3-phese, i Patent 580,120, granted to Wm. Walker and Sons, 
60 cycles, ¥ Ltd., J. A. Alexander, D. Burton and F. Haus- 
mann. Such a resin may be made by adding 30 lb 
of castor oil, containing 3.9 lb of colloidal graphite, 
to a mixture of 30 lb of phthalic anhydride and 
‘ 20 Ib of glycerine (previously heated to 100C.). 
Communncanons The resulting mixture is heated at 200 to 220C. 
vaasesronmens until the acid number falls to 15 to 20. The resin 
is rapidly cooled by the addition of xylene or a 
mixture of xylene (80 parts) and butanol (20 
parts) to give a solution containing 50 per cent 
solids. Such a solution is used to impregnate paper, 
X-RAY O1L-CooLED Bs cloth or paper for use in oil or air seals, washers and 
TRANSFORMER related items. 


Pri.: 110V, SO 60 
cycles, single 
phase 





Sec.: (1) 100,000V 
Peok, 35 MA. 
Plote. (2) 6V — 
SA Filament 


ELECTRICOIL TRANSFORMER COMPANY has special- 
ized since 1936 in the design and manufacture of 
high quality custom-built and standard industrial trans- 
formers, reactors and coils, of any size, for any 
application. 


Electricoil transformers include units from one 
volt to 100,000 volts, or over, whether at few milli- 
amperes or at thousands of amperes. This specialty 
line of transformers is designed for heating, testing, | 
x-ray, rectifiers, signalling, transmitting, television and 
other applications. | @ @ These seven quartz crystals were produced recently 

For high quality transformers, reactors, coils and | by North American Philips Company, Inc., New York 
rectifier power units it’s ELECTRICOIL! 17, to meet unusual specifications—all are longitudinal 

oscillators and are used in supersonics applications. The 

ELECTRICOIL TRANSFORMER CO largest unit (extreme left) was cut from a mother rock 
° weighing 27 pounds and measures 5 x 2 x & in. It is 

a driven by potentials up to 50,000 volts, handles 200 

417-421 Canal Street 5 New York 13,N. Y. watts of power and vibrates at a frequency of approxi- 
NAlker 5-5465 mately 20 kilocycles. The seven oscillators cover a range 

of frequencies from 20 to 500 kilocycles. 
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Norma-Hoffmann 


PRECISION 


Bearings 













‘HELP 
KEEP SHOPMASTER TOOLS 


SMOOTH RUNNING fp 





oe ee me mg 





i 


Shopmaster Drill Press Shopmaster Band Saw 
12 inch 'y inch chuck 12 inch tilting table 





To maintain accuracy, rigidity, speed and dependa- 
bility, Shopmaster Inc., Minneapolis, Minn., ¢m- 
ploys Norma-Hoffmann Precision Bearings exclu- 
sively in its line of high quality “Shopmaster 
Tools” —a few of which are illustrated here. The 
reason, Shopmaster Engineers know from experi- 
ence that Norma-Hoffmann Precision Bearings 
contribute to the performance of the machines... 
give years of trouble-free operation with minimum 
maintenance. 







Shopmaster Jointer 
6 inch, extra long table 















Shopmaster Bench Saw 
8 inch tilting table 






Whatever your bearing problems, it will pay you to 
investigate Norma-Hoffmann Precision Bearings for 
your designs. 108 distinct series and over 3,000 
sizes are available to meet every load, speed and 
duty. Write for catalog. 








NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, Pittsburgh, Cincinnati, Los Angeles, San Francisco, Portland, Ore., Seattle, Phoenix 
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you need. 
Radio Farts... 









in quantities 






suitable to Volume 


Production...it may 


pay you to call upon 


the Design Engineers 


of United-Carr and its 


subsidiaries. 





They have helped many 


manufacturers 


* CUT COSTS 





* SPEED PRODUCTION 


* TURN OUT FINER 
FINISHED PRODUCTS 


UNITED-CARR 





FASTENER Corp. 
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© © Designing Lighting Equipment 
for Commercial and for Public Buildings 


The present status of standard designs for lighting 
equipment to be used in new government-owned 
buildings, and some of the problems encountered, 
were discussed by Thomas F. Coghlan of the Public 
Buildings Administration before the recent Lighting 
Conference of the Second International Lighting 
Exposition in Chicago. Said Mr. Coghlan: 

“Of interest to many of you are the standard 
lighting fixtures being developed by engineers of the 
Design and Construction Office of the Public Build- 
ings Administration for use in government buildings. 
These fixtures are being designed to efficiently utilize 
both fluorescent and incandescent sources and meet 
the illumination requirements for areas most common 
to government buildings. They are being designed to 
be substantial and make maintenance operations as 
simple and convenient as possible, and of necessity 
must be practical. These standard fixtures will re- 
quire that all lampholders, ballast, and other acces- 
sories be of the highest quality commercially avail- 
able, in order to reduce replacements to a minimum. 








































Considerations of Maintenance 


“We are attempting to eliminate unnecessary dust- 
collecting contours. All of this helps the maintenance 
man; and the matter of maintenance is a big item 
and takes a very important and costly position in 
the operation of Federal buildings. 

“We would, naturally, like to be able to service 
all of our lighting equipment from a standing position 
on the floor; however, we realize that that is not 
always practical when you consider the economics 
and all the other phases of design that would be 
involved to accomplish it. I recall one suggested de- 
sign for a lowering device for a single fluorescent 
fixture that would have practically doubled the cost 
of the fixture and in my opinion the lowering device 
could have required more attention to be kept in 
operation than would be required to merely service 
the lighting fixture from a ladder in the first place. 
We must avoid contraptions that may not turn out to 
be time- or labor-savers or reduce hazardous servicing 
at all. 

“T don’t think there has been sufficient attention 
given to the maintenance phase of a great many of 
the commercially available fluorescent fixture designs. 
If the designer had to service his product, he would 
give more thought to the maintenance angle. 

“Not having our standard line of fluorescent fix- 
tures completely developed has made it difficult during 
the past several years to prepare specifications with- 
out mentioning trade names that are intended only to 
be a guide and make more clear the type and general 
design and construction of the fixtures desired. 
During this period it has been difficult to name de- 
sirable units because up to this time, at least from 
our standpoint, there are few suitable, commercially 
available, fluorescent lighting fixtures. The ones 
available, no doubt, have been designed to appeal to 
the average commercial buyer, but they contain too 
much non-functional, purely decorative treatment, 
which from our point of view makes the fixtures too 
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OR product engineers and designers, the unsur- 
passed versatility and dependable uniformity of 
Durez phenolic plastics offer a vast storehouse of 
solutions to design, structural, and production prob- 
lems. An example of versatility is in impact strength. 
This is available in Durez compounds in a wide range 
to fit many applications. Emphasis on strength is 
obtained through manipulation in structure without 
undue sacrifice of heat resistance, self-insulation, sur- 
face luster, and other wanted properties. 


The molded parts shown here suggest the many 
industrial services that impact strength Durez is per- 
forming. Your products may or may not require the 
highest degree of strength for long-life expectancy. 
Yet it is well to know that real ruggedness can be had 
with the simplicity and speed of molding. 


“Durez Plastics News” can keep you advised each 
month of what other manufacturers are accomplish- 
ing with Durez. Let us send it to you. 


USE DUREZ Durez Plastics & Chemicals, Inc., 133 
FOR RUGGED Walck Road, North Tonawanda, N. Y. 


Export Agents: Omni Products Corp., 460 


SERVICE AND Fourth Avenue, New York 16, N. » 


Cm LaC 9 me 


TEXTILE MACHINE tension pulley is a molded shell of medium- 
impact Durez, fitted with metal shields and mounted on a deep-groove 
metal ball bearing. Non-corrosiveness, light weight, and moldability 
are desirable properties that supplement the impact resistance of 
Durez in textile machinery. 


TIRE INSPECTOR locating head serves to spot bits of metal imbedded 
in rubber. Self-insulation in the material is the primary requisite. 





Impact-resistant Durez combines this with strength needed to with- 
stand rough service in garages. MAGNETO PARTS 
MAGNETO PARTS requiring metal inserts are best made of a plastic 
material with a flexible set that will not crack around the inserts. 
Measuring high in all needed properties, one of the high-impact Durez 
compounds is widely used in this service. 
IRONER FORMING TABLE of Durez emerges from die with molded- 


in finish over which damp clothes will slide easily and smoothly. 






Impact strength of this plastic enables the table to take hard wash-day 
abuse. Easy moldability and dielectric properties are duplicated in 
the Durez thermostat dial knobs, shaft, and brackets 


IRONER FEEDBOARD and CONTROLS 





PHENOLIC PLASTICS that fit the job 
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conspicuous, the very thing a lighting fixture should 
S it M P L E >. ¢ not be. Many fixtures contain a decorative treat- 


STRIPPERS ment, which, in our opinion, detracts from the 
WI K AND CUTTERS — ' 
CLEAN CUTTING “Our idea of lighting fixtures is—well, we ’d rathe: 


PRECISION STRIPPING not see any fixtures at all if it were practical to obtai 
eo 


efficient, comfortable illumination without them- 

but realizing that they are a necessary evil, we wan 
them to be as inconspicuous as possible and, to be s 
they should be simple and plain, not to the point o! 
being crude or ugly, but along purely functiona 
lines and without decorative features which con 
tribute nothing to the functional results. In othe: 
words, we are mainly interested in purchasing eff 
e FAST WORKING cient, comfortable illumination, not lighting fixture: 












e EASY OPERATING designed to add to the architectural treatment of th: 
The Simplex Model S-30C Wire building. The lighting fixtures should not be to 
Stripper employs a unique patented oscillating prominent. 


atnes Greneret, a mentee eee, sees “All of these thoughts have been kept in mind in 
ing me single pull of handle. This engineering | the development of our standard line of lighting fix 
achievement also insures a permanently precision ad- tures. I believe it would be smart for manufacturer: 
justment to all types of wire and cable in its capac- 


ity range until readjustment is desired. The Model to think more along these lines in developing thei: 
S-30C will accommodate all cables up to 34” dia., commercial fixtures. It would appeal to a great many 
stripping clean without scratching, marring or in customers.” 


any way injuring insulation of internal wires (Mod- 
el S-130) available for cable up to 1” diameter also 
indispensable for stripping parallel wire and heater 


°° j 
cord. Send Sample Wires and have your stripping Automatic Adjustment for 


problems engineered by Wenco. Rug Thickness in New Vacuum Cleaner 
Ask Weis for Belin PRE Instead of stooping over and making a manual 
adjustment on her vacuum cleaner for each different 
WENCO MANUFACTURING CO. | 


Ook eS Oe See eS a ee ee ae ee 





recently introduced by the Premier Vacuum Cleaner 


OL CS ee se kk thickness of rug, the user of a new Premier Duplex, 
Division, General Electric Company, merely places 


3136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
ARS a A RE OR NSA SCRE RD RSAC ANN SCIRUS ef Re aR 


WOON E WER s3: 
BALL BEARINGS 


Unretouched photograph of some R series bear- 
ings in actual size 







These are complete radial bearings, WITH 
BALL RETAINERS AND DOUBLE SHIELDS, 
both features often indispensable for best 
performance. Also available as separable 
Magneto types. 


In all R.M.B. bearings, including pivot 
types, THE BALLS ARE SECURELY HELD 
WITHIN THE BEARING, thus greatly facil- 
itating assembly into your product. 






















Write for your copy of Catalog No. 6 with The “rug-meter”’ of the Premier vacuum cleaner which 
technical data and prices on over 200 types locks the nozzle of the machine in the position most 


and sizes; and Bulletin on Mounting and appropriate to the depth of pile of any specific rug. 
Lubrication. 


Substantial quantity discounts. the handle in an upright position while the machin« 
is standing on the rug to be cleaned, then moves th« 
TYPICAL | handle back to its normal operating position. This 
SERIES Fe Bi eae te See eae $= automatically adjusts the nozzle of the cleaner to th 
SHOWN 104 FIFTH AVE. NEW YORK 11. N.Y correct height for the depth of the rug. 

ABOVE The built-in device which makes this adjustment 
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You can learn a lot about insulation from a manu- BH Special Treated Fiberglas Sleeving is made 


facturer of fractional horsepower motors. As he by a special process so-that no hardening varnish 
makes a motor smaller, it has to work harder—and or lacquer is necessary to retard fraying. It does 
it gets hotter. not break down, become brittle or lose its electrical 

insulating value under high heat. Stays flexible 


Here is what Baldor Electric Company found out : 

= ‘ as string. 
about BH Fiberglas Sleeving. 
If insulation breakdown is a problem in your plant, 
in your product, find out about BH Fiberglas 
Sleeving. Made in 36” lengths and 500’ coils in 
standard sizes and colors. Or supplied in short 


gzeths to meet specific requirements. 


“Our motors are frequently operated at tempera- 
tures as high as 140° C. and in ambient tempera- 
tures up to 65° C. We have found that BH Special 
Treated Fiberglas Sleeving permits operation at 
much higher temperatures than is practicable with 


: ae 
ordinary insulation. i ENTLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 


fo NE LY ire 


AGS 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). “Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp. 











Bentley, Harris Mfg. Co., Dept.‘M-20, Conshohocken, Pa. 


I am interested in BH Non-Fraying Fiberglas Sleeving for Sind senpiie, ocnatiin aul quia 








—- her BH Prod follows: 
\perating at temperatures of °F. at volts. Send samples so I can see for myself how on other BH Products as follows: 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. C Cotton-base Sleeving and Tubing 
x (—) Ben-Har Special Treated Fiberglas 
NET... nncssesesonnmninnnsesiteatiisiaiaamsnenainiasi A TMU, <emiceiinitnreesiniasiteghetiatiagninaataaiaiaaainiaia Tubing 
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is illustrated. It is called the rug-meter. Two parallel 
shafts are seen, the upper of which is offset at either 
| end to carry the two forward rollers. The weight of 
Ran ee seen | the cleaner presses the forward rollers into the pile if 
| the carpet, causing the upper shaft in the illustration 
to turn through a small angle. The result is that the 
nozzle of the cleaner takes a position with reference 
to the rug which i$ determined by the distance the for- 
ward rollers are pressed into the pile by the weigitt 
of the machine. This is the situation as the handle 
stands in its vertical position. 
When the user grasps the handle and carries 


a down to the operating position, the cam on the lower 
| shaft in the illustration is rotated against the resistance 
of helical springs, not shown, turning the crank on 


the upper shaft and tightening the brake band upon 
the drum shown on the upper shaft. This locks the 
upper shaft with its offset ends carrying the front 
rollers, in exactly the position it took while standing 
| upon the rug with the rollers free to adjust them- 

selves by sinking into the pile of the rug. This is the 


MADE EASY 
automatic measurement action of the “rug-meter.” It 


Ena is a neat solution of a problem in mechanical design. 
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Automatic Production 


with 
RESISTANCE | 
WELDING | 


(Left) 10 station, dial feed, T-W 
Series Projection Welder. 


(Below) Voltage regulator sub assembly 
showing two resistors welded in position. 


Uw S777 CA de 


The Product— Voltage Regu- 

















cylinder operation) places weld- 


lator, sub assembly. ed assembly on conveyor belct. 
The Problem—To attach two Complete operation is auto- | @ @ The glass side-wall has been cut away to permit 
resistors on under side. matic from ume of loading to | this view of North American Philips’ newly developed, 


Type of Welder— 10 station, ejection. 

dial feed, double dual head, Results — Production, 7200 
T-W Series Projection Welder, Welds per hour — (4 welds si- 
with automatic mechanica] Multaneously.) 

ejector. 


Procedure—Operator loads as- 
sembly and places resistors in 
position, then welder takes over. 
Fingers automatically position 
parts for welding. After weld- 
ing, a mechanical pick-off (air 


THE TAYLOR -WINFIELD CORPORATION 
WARREN, OHIO - U.S. A. 


Reflectronic, 10-in., direct-viewing, aluminized, non-ion 
trap, cathode-ray tube. To show the relative position of 
the electron gun, the unbased neck of the tube has not 
been coated. This aluminized screen, applied by a special 
process, together with the use of an improved getter ac- 
tion employing zirconium, assures protection against ion 
spots. Elimination of the ion trap simplifies the adjust- 
ment of focus and the aluminized screen, with a high 
reflection factor, produces a brilliant picture which can 
be viewed under high ambient illumination. The tube has 
no magnet to adjust, thus eliminating necessity for a 
rigid magnet mounting. 
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IF IT'S a-¢c TO re. 


..» AND SPACE IS AT A PREMIUM 


JOB-FITTED RECTIFIERS 
FOR EVERY NEED 


RECTOX COPPER-OXIDE RECTIFIERS... 

for dependability and long 

life. Original Rectox units in- 

stalled 20 years ago are still 

in use today...a service record 
not duplicated by any other metallic 
rectifier. 


ELECTRONIC TUBE RECTIFIERS...are 
quietly and efficiently convert- 
C ) ing a-c to d-c in such applica- 
¥ >)||{]| tions as radio, speed controls, 


(ut fi) \) welding apparatus and x-ray 

equipment. Westinghouse 

manufactures electronic tubes in a mul- 
titude of ratings. 


@ Westin ho 


PLANTS IN 25 CITIES... 
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Space problems are eliminated with small, lightweight 
Westinghouse Selenium Rectifiers. They are produced by 
an exclusive process developed after more than nine 
years of continued research. The result is a Selenium 
Rectifier of the highest quality. 

If you have a-c and want d-c, there’s a Westinghouse 
Rectifier to “fit the job”. With a complete line to choose 
from, you can be sure of the right rectifier for your par- 
ticular application. This “know-how” is backed by more 
than twenty years of rectifier development ... and 
thousands of installations which include industrial, com- 
munication, power, transportation and other fields. 

For complete facts about Westinghouse Rectifiers, call 
your nearest Westinghouse office or write Westinghouse 


Electric Corporation, P..O. Box 868, Pittsburgh 30, Pa. 
J-21420 
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No severe recession in industrial ac- 
tivity is seen as a result of the sharp declines 
in the commodity and stock markets . . . The 
basic bulwarks of the national economy— 
full employment, capacity production, large 
reservoirs of purchasing demand—still re- 
main unimpaired. 


LECTRIC MOTORS, refrigerators, toasters, 
H machine tools and other electrically operated 

products seem pretty remote from the market 
status of wheat, corn, hogs, tallow and cottonseed oil. 
And under normal conditions this is so. But the recent 
precipitate drop in commodity markets now looms as 
the most important factor in the immediate industrial 
horizon. For both the causes and effects of these 
market declines are so intimately related to the postwar 
inflationary spiral and price-boom that repercussions 
may be felt throughout industry as a whole. 

These events are still too recent, and indeed are 
still continuing at this writing, to make any clear-cut 
analysis possible. Economists themselves are reluctant 
to make any specific evaluations. But the questions are 
obvious. Has the inflationary spiral been definitely 
broken? Do the declines merely constitute a tem- 
porary and corrective adjustment in the cost of food? 
Is the postwar boom over? Are deflation and possibly 
a serious recession around the corner? 

Perhaps one question can be answered definitely. 
It seems to be the consensus that the commodity de- 
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Developments reviewed and interpreted 


clines, together with other market indications, point 
to a general changeover from the postwar sellers’ mar- 
ket to a buyers’ market. This naturally would be 
reflected in a development of a cautious inventory 
policy. Would this be an indication of business re- 
action? Not necessarily. As a matter of fact it would 
very well be taken as a healthy sign that purchasing 
has been cleansed of speculative tendencies. Moreover 
it would point also to a healthy competitive situation. 
The overtones to the situation are of course many 
and complex. A downward adjustment in the con- 
sumer cost of living as a result of the commodity de- 
clines would be highly desirable. This is one area of 
economy where prices have been particularly out of 
line. An effective slash in the cost of living would be 
a positive factor in the maintenance of a high demand 
for consumer durable goods. It was growing obvious 
that the grocery bill and the new refrigerator were 
beginning to compete for the consumer’s dollar. 
With commodities and stocks, too, plummeting, a 
nervous peak backwards to 1929 is to be expected. 
But there are many elements that are sharply in con- 
trast. The basic factors in 1948 are far sounder and 
stronger and comparison with 1929 should be only 
reassuring. Our national economy today is one of 
full employment, almost full-capacity production, high 
purchasing power, and a still greatly unsatisfied de- 
mand for both industrial and consumer goods. Re- 
construction needs under the European Recovery Plan 
(Marshall Plan) will also make themselves strongly 
felt. It might be cogent here to quote from the latest 
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These capacitors are identical, elec- 
trically. The different case styles 
were, most of them, developed for 
specific applications. However, since 
the capacitors are electrically the 
same, it is perfectly practical to use 
them interchangeably—to use 
a ballast capacitor on a motor, 
or a motor capacitor with a sign 
transformer. 

We have made just such proposals 
at times—and have frequently been 


GENERAL @ ELECTRIC 


407-151 


able to help manufacturers solve an 
unusual mounting or space problem, 
and cut their capacitor costs by rec- 
ommending a unit not normally 
thought of for the application. 

The capacitor that you should use 
of course depends on your own prob- 
lem. For assistance in any specific 
case, get in touch with the nearest 
G-E Apparatus Office, or write 
General Electric Company, Pitts- 
field, Massachusetts. 





NALCO "in LAMPS 


Left, armature and, 
right, field of elec- 
tric motor being 
dried by infra-red. 


PREFERRED FOR 
PRODUCTION DRYING 


Because they’re especially made for industrial use, Nalco Infra-red 
Lamps are widely preferred for production drying and baking. Their 
quick, penetrating heat assures completed jobs in a fraction of the 
time required by ordinary methods. The flexibility of infra-red 
makes for easy, quick changes in production line set-ups. Low 
initial and replacement cost makes installation of this production- 
proved lamp practical and more economical. 


Send for Bulletin: “Drying Problems Made Easy” 


NORTH AMERICAN 


1082 Tyler Street 


St. Louis 6, Mo. 





FOR PERSONALIZED ATTENTION 
TO YOUR 
RESISTANCE WIRE PROBLEMS 


CONSULT JELLIFF 


When confronted with any resistance problem, 
take advantage of the diversified experiences of 
Jelliff in selecting the proper alloys for your 
specific applications. 


» For recommendations, literature, prices and de- 

B livery of Jelliff Quality Alloys get in touch with 
our nearest sales representative or communicate 
direct with Southport, Connecticut. Write or 
phone for Prompt Action. 


JELLIFF SALES REPRESENTATIVES 


BOSTON, MASS. Phone: LIBERTY 1277 NEW YORK, N. Y. Phone: CALEDONIA 5-1776 
White Sales Co., Room 502, 10 High St. R. B. Dana Company, 101 Park Ave. 


CHICAGO, IL. Phone: STATE 5292 PHILA. PA. Phone: KINGSLEY 5-1205 
William Maxwell Co., 107 N. Wacker Drive S. K. MacDonald, 1531 Spruce St. 


CLEVELAND, OHIO Phone: MAIN 8585 PITTSBURGH, PA. Phone: CEDAR 3000 
A. J. Loeb Sales Co., 1836 Euclid Ave. So. Wm. M. Orr Co., 1228 Brighton Rd. 


LOS ANGELES, CALIF. Phone: TRINITY 7353 ROCHESTER, N. Y. Phone: MONROE 5392 
Perlmuth-Colman Associates, 942 Maple Av. J. R. Hanna, P. O. Box 93, Brighton Station 


MINNEAPOLIS, MINN. Phone: GENEVA 3373 SEATTLE, WASH. Phone: SE-0193 
Volco Company, 622 McKnight Building Perlmuth-Colman Associates, 704 Third Av. 


HULL, QUE., CANADA 
Mica Co. of Canada, Ltd., P. O. Box 189 


THE C. O. JELLIFF MFG. CORP. 
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letter of the National City Bank of New York: 

“The month of January has been another period of 
capacity production—except for weather difficulties— 
full employment and rising prices, which is the same 
as saying that the pressure of demand still dominates 
the business situation. In industries where quotas and 
allocations are the rule no easing of the scarcities is 
apparent. In many heavy goods, backlogs of unfilled 
orders still stretch far into the future. Even where 
shortages are less acute, manufacturers fer the most 
part have orders on hand, or in sight in the ordinary 
course of business, to assure a peak level of operations 
tor at least the next few months. The few exceptions, 
where there is some evidence of demand becoming 
satisfied or declining because of high prices, do not 
bulk large in the total business volume.” 

Although the National City Bank report covers a 
period preceding the decline in commodity prices, it 
must be borne in mind that it reflects the basic situa- 
tion. It is only in relation with this situation that the 
net impact of the commodity and stock market declines 
can be properly assayed. 


Purchasing Agents Optimistic 


The Nationa! Association of Purchasing Agents also 
reports on business conditions in January. Here too 
the picture is one of strength: “By midmonth pro 
duction had gained momentum to reach almost the 
levels of previous months: 58 per cent of purchasing 
agents reporting indicate continued high activity; 31 
per cent show increases over previous highs; while 
11 per cent indicate lower volume. With backlogs of 
scheduled commitments shrinking at the year end, 
January reports indicate some build-up in this respect, 
as 30 per cent comment on the increased sales, over- 
balancing 23 per cent reporting a decline in new busi- 
ness.” There has been no change in the generally 
optimistic expectation of purchasing agents for good 
business through the first half of 1948. 

Inventory policy is reported as conservative. And 
this, it should be noted, was before the commodity 
and stock market break. Inventories are being kept 
to the minimum required for production requirements. 
Very few purchasing men report inventories as un- 
balanced. In some cases—-particularly steel—inven- 
tories would be increased if there were “assurance of 
additional supplies of bottleneck materials.” The 
NAPA report notes lower prices on fractional-horse- 
power motors. In short supply it includes aluminum, 
forgings, lead and—of course—steel. Becoming easier 
to get are brass wire, cadmium, copper alloy and tubing. 


No Cutback in Plant Expansion 


Plant expansion is obviously one of the major indus- 
trial props. In this respect, the recent market break 
seems to have had very slight adverse effect. Based on 
a spot survey made by The New York Times among 
New York consulting engineers and contractors, in- 
dustrial plant expansions are being pushed to comple- 
tion. According to a joint report of the Sécurities and 
Exchange Commission and the Department of Com- 
merce, business expenditures for new plants and equip- 
ment in the first quarter of the year alone should reach 
$4.1 billions. 

Production and sales figures for the last month of 
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ROBERT GAIR 
ANNOUNCEMENT 


About April 1, 1948, our new Kraft Liner 


















Board Mill will come into production at Port 
Wentworth, Ga. This high speed modern Mill 
will supply the tonnage of Liner Board for 
fabrication into Corrugated Shipping Contain- 
ers by the Nine Gair Box Plants located at 


N. TONAWANDA, N.Y. PORTLAND, CONN. 
SYRACUSE, N. Y. CAMBRIDGE, MASS. 
UTICA, N. Y. | HOLYOKE, MASS. 
NEW LONDON, CONN. CLEVELAND, O. 
PHILADELPHIA, PA. 


ROBERT GAIR COMPANY, INC. 


NEW YORK + TORONTO 





FOLDING CARTONS « SHIPPING CONTAINERS + PAPERBOARD 
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Ward Leonard Ribflex Resistors Are Made 
For Fast Heat Dissipation 


Size for size, Ward Leonard Ribflex Re- 
sistors have 85% to 95% greater wattage 
rating than ordinary wire-wound resis- 
tors. Flat reflexed form of resistance ele- 
ment provides a greater area for heat dis- 
sipation. Excellent for both continous 
and intermittent duty. 

Ward Leonard resistors are “Result- 
Engineered”. By modifying a basic de- 
sign Ward Leonard can often give you 
the results of a special . . . for the cost of 
a standard. 

Write for Resistor Catalog. Ward 
Leonard Electric Co., 34 South St., Mount 
Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 


WARD LEONARD 


Sea Ee 


RESISTORS - 


RHEOSTATS + RELAYS - 


CONTROL DEVICES 


1947 were generally on the upward side. Overall in 
dustrial production fell off only slightly in Decembe: 
from the postwar high in November. The Federal Re. 
serve Board’s seasonably adjusted index stood at 19] 
per cent of the 1935-39 average, only one point of 
from November. Actually, the net decline was caused 
by a slump in nondurable goods. Output for durable 
goods continued upward for the fifth straight month. 

Steel still highlights the material picture. Sheet and 
strip constitute the worst bottlenecks. A drop in scrap 
prices was noted as a result of the uncertainties caused 
by the commodity and stock slumps. U. S. Steel an- 
nounces that nine of the 12 new major facilities unde: 
construction will begin operation during the year. In 
dustry-wide facilities completed during 1947 and sched 
uled for completion this year are expected to add 
2,500,000 tons of new ingot making capacity, accord 
ing to industry spokesmen. 


Primary Copper Remains Firm 

Copper scrap has been in a weaker position—also as 
a result of the commodity declines—and prices have 
slipped about lc per lb in two weeks at this writing. 
Most market authorities agree, however, that the pri 
mary copper remains in a strong position with demand 
still far outstripping supplies. Price for refined metal 
is maintained at 21%c per lb. Some producers have 
reduced prices on copper wire, but this has not applied 
to magnet wire. 

Deliveries of refined copper in January hit the high- 
est level since March 1946. A total of 118,855 tons 
went to consumers, as against 113,446 in December and 
106,232 in November. Output of primary copper 
reached 73,629 tons, practically the same as in De 
cember when it was 73,382 tons. Production of refined 
metal slipped to 102,314 tons from 108,816 in Decem 
ber, which was the peak month in 1947, 

In any analysis of the statistical situation in copper 
two elements have to be integrated: (1) The eventual 
resurgence of the European demand when the Euro- 
pean Recovery Plan begins to function, and (2) the 
stockpiling plans of our own government for strategic 
and critical materials, in which copper of course takes 
a top position. 


Aluminum Still Tight 


Aluminum supply continues on the scarce side 
Larger imports from Canada, resulting from the recent 
slash in the import duty, are seen as easing the situa- 
tion later in the year. Another factor on which in 
creased supplies hinge are new production facilities ex 
pected to start initial operation this month. 

Production of slab zinc in December, according to a 
report by the American Zinc Institute, was 70,996 tons, 
bringing the total for 1947 to 848,027 tons, which is 
the highest since 1929, except for the war years 1941- 
1944, inclusive. The very high level of zinc consump 
tion in die castings predicted early in 1947 was not 
attained, but the final total for the year will be high. 
and somewhat higher than for 1946. 

A year-end report on the silver market by Handy & 
Harman indicates that the United States demand is 
likely to continue at a high level at least for the first 
part of 1948. Market supplies are relatively small and 
no important change in production is seen. A stable 
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HERE ARE 6 TYPES ¥ 
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PHALO’S Standard 

Cord Set with molded 

plastic plug. 6 Ft. 

long, free end slit 1”, 

stripped 42”. Comes in 

standard or special 
= colors. 


PHALO’s special cord set 
— molded plastic plug. 
Constructed to meet your 
requirements. Shown 8 ft. 
cord set with one leg cut 
short restripped and 
tinned. 


PHALO 1 Ft. and 
3 Ft. Cord Sets 


\ 5) 
3 roo 


UNLIMITED 


Tey dia gat ye 


Ward Leonard 130 Relay easily adapted 
PHALO 10 Ft. 


Cord Set with PHALO 5 Ft. Cord Set with to a wide variety of requirements 


PHALO molded plug and either PHALO molded plug and line ae Ma : ; 
2 or 3 connector table tap. switch, The principle of using one basic con- 


struction makes Ward Leonard’s 130 
Relay both versatile and economical. 
Merely by the selection of certain inter- 
changeable parts in the assembly we can 
adapt it to a thousand and one applica- 
tions. 
PHALO 8 Ft. Cord Set with PHALO Here again is Result-Engineering . . . 
enn PagaeR ume ne: modifying a basic design to give you the 


results of a special ... at the price of a 
PHALO plugs are molded to the conductors providing 


ble-f bly. The plug te Underweters’ onan. 
0 eee eee Write for Relay Catalog. Ward Leonard 
approved and is supplied with either approved or 


unapproved PHALO line cord. Cord sets can be fur- Electric Co., 34 South Street, Mount 
nished in a variety of colors and construction to meet Vernon, New York. Offices in principal 
your specific requirements. cities of U. S. and Canada. 


Write for New Illustrated PHALO catalog 


SRS Ae 


Commercial & Foster Sts. Worcester, Mass. RESISTORS . RHEOSTATS « RELAYS « CONTROL DEVICES 


Manufacturers of Insulated Wire, Cables and Thermoplastic Tubing 
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Rogan Offers a Wide Variety of Stock Molded 


Cu) 


BASS 


sana ee a namaaainne 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
2500 W. IRVING PK. BLVD. 


ROGAN BROTH ERS CHICAGO 18, ILLINOIS 


Compression Molders and Branders of Plastics 


WHAT ARE YOUR 


DU 
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Your insulator application may be unique, your specifica- 
tions rigid. But you will find Universal engineers anxious 
to cooperate in the quantity production of your needs. 
And you will benefit by advantages found in few insulat- 
ing materials. Universal porcelain insulators have high 
dielectric and physical strength. They resist shock, strain, 
heat, cold, fumes, moisture and most acids. They do not 
carbonize nor corrode. They withstand years of hard 
service. What are your insulator requirements? Write 
us about them today. 


we UNIVERSAL 


EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


market is expected to continue. Total world output in 
1947 was 120.2 million fine oz. 

Shipments and consumption of plastics and syntheti 
resins showed some significant advances in December, 
Phenolic molding materials totaled 17,160,488 Ib as 
against 15,415,038 Ib in November; phenolic laminat 
ing materials aggregated 1,920,235 Ib against 1,892, 
302 Ib; and polystyrenes hit 11,455,593 lb against 10 
593,297 lb. Urea and melamine molding and laminat 
ing resins accounted for 719,421 Ib against 559,647 I 
A decline was noted in cellulosic molding and extrusion 
materials, with December shipments dipping to 3,829, 
623 lb from 4,665,939 lb in November. 

Shellac supplies, incidentally, are tight and high 
priced. This natural resin used to considerable extent 
in the electrical field for insulating purposes comes 
from India and both shipments and prices have been 
affected by the internal disturbances in that country. 


Gearing Sales Steady 

In components, volume of gearing sales in December 
maintained the high level of November. The American 
Gear Manufacturers Association index stood at 463.7, 
only 0.09 per cent off from November. (This does not 
include turbine or propulsion gearing. ) 

No new data on motor sales are available from in- 
dustry sources at this writing, but indications are pretty 
clear that backlogs are being steadily whittled down. 
There is confidence however that the overall demand 
will stay at high levels, and substantially in excess of 
prewar figures. This is seen implicit in the continuing 
and strong trend in machine tool electrification, in the 
growing acquisition of motor-driven household appli- 
ance, and in the expanding rural market for electrical 
household appliances and farm equipment. 

Machine tool business showed progress in December. 
Industry-wide shipments estimated by the Machine 
Tool Builders’ Association rose to $28,873,000 from 
$24,566,000 in November. The total for the year was 
given as $300,063,000. December estimated shipments 
were highest of the year except the $29,012,000 figure 
for last March. 


Record-Breaking Radio Output 


Here is a round-up of production and sales records in 
radio receivers and various electric household appli- 
ances. 

Radio Receiver Sets. All industry records were 
broken in 1947, according to the Radio Manufacturers 
Association, with a total of 17,695,677 sets produced 
by RMA member-companies. Industry-wide output 
for the year is estimated to exceed 18,500,000 sets. 
Television sets produced in 1947 totaled 178,571 against 
6,476 in 1946. December output of all sets was 1,705,- 
918, as against 1,615,541 in November. High-water 
mark for the year was reached in October with 2,002,- 
303 sets sent off the production lines. 

Some 199,533,827 radio receiving tubes were sold 
by RMA member-companies in 1947. In December 
tube sales reached 16,511,408. The year’s total was 
slightly below the 1946 total of 205,217,174. Of the 
1947 total, 131,986,468 tubes were sold for new sets, 
43,530,058 for replacements, 23,184,172 for export, and 
833.129 to government agencies. 

Exportwise, American manufacturers sent oversea: 
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J & H CONDENSING UNITS... . Exceptionally quiet and eco- 
J & H ELECTRIC MOTORS... Quiet, light-weight . .. more than a nomical . . . improving the performance of milk coolers, 


million have rolled off the lines of J & H during the past 22 months. freezers, ice cream cabinets and other refrigeration equipment. 





J & H AIRCRAFT PRODUCTS... Starters, gen- 
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J&H BALL BEARINGS... Made to new high 
standards of controlled precision . . . super- 
hard and tough .. . today are reducing fric- 


J & H MAGNETOS .. . World-famous Eise- 
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vally improving them for 








tion and wear in automobiles, machinery easier engine starting. 


CUT MT) ra-t 


Better products through 


nek & 4 products... mass JACK & HEINTZ 


proéduced with laboratory precision . . . are 
bringing to appliances, machines, tools and Mass Precision 
engines a new high standard of quiet, smooth, 
dependable performance. Ask for these J & H 


products for outstanding quality. 


JACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 


Automatic 
stacking 
made 
possible 


Greater 
Strength~ 
oe less 


can be 
engineered 
closer 


PRECISION PAPER TUBES 


Coil winders are making better coils with 
Precision DI-FORMED Paper Tubes. They’re 
making them lighter, stronger and with great- 
er resistance to moisture. 


They’re cutting costs, too. Elimination of 
side-bow permits automatic stacking; does 
away with forming after winding to cut down 
on labor costs. And by engineering cores 
closer, they save on wire. Made in Kraft, 
Fish paper, cellulose acetate, or combina- 
tions. 


Write for samples of time and money saving 
DI-FORMED tubes, rectangular or round. 
You can cut costs, and improve your coils, 
too. 


A BETTER 


COIL BASE. . 

er 

NO INCREASE IN COST 

J TIea re V4 ml: aoe 


2035 W. CHARLESTON ST., CHICAGO 47, ILL 
Plant *2, 79 Chapel Street, Hartford, Connecticut 








a total of $82,566,665 worth of radio receivers, receiy- 
ing tubes, components and accessories during the first 
11 months of 1947, This, according to U. S. Depart- 
ment of Commerce spokesmen, was double the value 
of USA exports during any comparable period on rec- 
ord. It was pointed out that the huge total was reached 
despite import restrictions imposed by several countries 
in order to conserve dollars. 

Electric Flat Irons. Sales billed in December 
jumped to 783,682 units from 532,571 in November, 
Total sales for the year reached 6,430,800 units. A\l 
types of irons are included. Source: National Elec- 
trical Manufacturers Association (member-companies 
reports). Other NEMA reports are as follows: 

Electric Roasters and Broilers. Upward trend was 
also shown in this group. NEMA member-companies 
reported sales billed in December of 49,792 roasters 
and 20,859 broilers. Comparative figures for Novem- 
ber were 38,541 and 18,093 units respectively. Total 
sales for 1947 were reported as 360,737 roasters and 
85.216 broilers. 

Electric Household Refrigerators. December sales 
of advertised sizes reached 333,631 units, as compared 
with 287,166 in November. The year’s total was given 
as 3,193,749 units. 

Electric Water Heaters. Some 72,411 units were 
sold in December, reaching a total of 830,773 for the 
year. November sales were 68,587. 

Electric Ranges. In ranges rated over 214 kw, sales 
billed in December aggregated 109,848 units. Novém- 
ber total was 95,799. The year’s sales were 1.043,711 
units. 

Household Vacuum Cleaners. Continuing record 
sales were chalked up in December, according to the 
Vacuum Cleaner Manufacturers Association. The 
month’s total was 373,254 units—an all-time high. For 
the whole of 1947, sales mounted to 3,800,687 units 
66 per cent over the 1946 total of 2,289,441. 

Home Laundering Appliances. Sales of standard 
size household washers, according to the American 
Washer and Ironer Manufacturers Association, hit a 
total of 3,783,632 units in 1947—-86.9 per cent over the 
2,023,981 reported for 1946. In small washers (capac- 
ity 3 lb dry weight or less) the year’s sales reached 
497,857 units. This was the first year that sales for 
these units were reported. Sales of ironers aggregated 
599,250 units—a 380.8-per cent increase over 124,616 
for 1946. 

December sales of standard washers total 351,152 
units, somewhat off from the 365,579 sold in Novem- 
ber. The comparative figures for ironers were 70,599 
units in December as against 58,980 in November. 


Miscellany— 

Move started by General Electric to cut prices on 
manufactured goods and on components has been 
pushed off the front pages recently by the bigger news 
of commodity and stock market declines, but here and 
there manufacturers are coming in line. . .. Among the 
big companies, Philco has announced substantial price 
reduction on radio sets and refrigerators. 

Rate of patent issue slipped to a 59-year low, accor|- 
ing to a report by the National Patent Council. The 
total volume of patents issued in 1947 is estimated not 
to exceed 19,602—the lowest since 1888. On the 
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Eveny PART of a Star Gear- 
motor is perfectly suited to every 
other part...in design, dimen- 
sion and quality. Motor, gears and 
all major components are made 
under the single exacting control 
of the Star plant. 


A major aim of this control is 
extra endurance in every part of 
the unit, whatever the rating may 
be. Users see the result in an extra 
stamina that meets unexpected 
strains ...a margin of safety that 
often removes the need to use a 
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larger size merely to be on the 
safe side. 


If your Gearmotor needs are ex- 
acting, you'll find the designing 


7 





know-how you want at Star. For 
more facts, write Star Electric 
Motor Company, 200 Bloomfield 
Ave., Bloomfield, New Jersey. 


STAR FEATURES 


1. Center spacing of gears is constant .. . no 
need to change parts other than gears to 
change speed ratios. 


2. Integrated design avoids a coupling be- 
tween gear unit and motor . . . promotes com- 
pactness and simplicity. 


3. Motor pinion is pressed onto motor shaft. 
No need to replace shaft when replacing 
worn gear. 


4. All motors have anti-friction bearings . . . 
ball or roller bearings according to the re- 
duction step. 


5. Liberal use of materials throughout, and 
use of an extra tough gear metal, imparts 
exceptional strength. 


6. Where a mounting problem cannot be 
solved with standard types, Star's welded 
steel] construction permits a solution at rea- 
sonable cost, and prevents delay. 


7. Wide flexibility is found in a complete 
line of gearmotors: 4% HP to 75 HP... all 
cycles, phases and frequencies .. . gear reduc- 
tion range from 24 to 1 = to 100 tol... 
planetary gear, parallel shaft and right angle 
drive units . . . all types available with Star 
Built-in Disc Brakes. 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y 35 E. Wacker Drive. Chicago. Ill 


Here's the — 


HATCHET TYPE 


These irons feature bet- 
ter balance for reduced 
operator fatigue. Effi- 
ciency is stepped up, and 
quality of work is im- 
proved. The ideal 
iron for inaccessible 

and intricate job 


other side of the picture however, is the fact tha 
the number of applications awaiting action reache 
151,314 as of last November 1, an all-time high. . . . 
But the great flow of applications is stymied, say 
the council, by lack of sufficient technical personnel 
excessively technical requirements, and other adminis 
trative defects in the Patent Office. 

It’s not too far to 1950—even to 1960—and yo 
might want to take a look at this forecast summarize: 
from “America’s Needs and Resources,” published by 
the Twentieth Century Fund . . . “National income 
could reach $106 billion (in 1940 prices) in 1950 
and $122 billion in 1960. These totals represent in- 
creases of 36 per cent and 56 per cent respectively, 
over the 1940 national income of about $78 billion 
. . . Nearly all branches of manufacturing will prob 
ably increase their 1950 output over 1940 by a large: 
amount than the assumed rise of 36 per cent in 
national income.” 


COMPANY BRIEFS 


American Relay & Controls, Inc., manufacturers of elec 
trical relays and switches, and specialized controls, has been 
purchased by David .T. Siegel, prominent Chicago manufac 
turer. The firm has also moved to a new location at 4900 West 
Flournoy St., Chicago 44. 


Selenium Corporation of America was voluntarily dis 
solved effective December 31, 1947, and has been succeeded 
by Vickers Electric Division of Vickers Inc., with head 
quarters at 2160 East Imperial Highway, El Segundo, Cal 


The Reliance Electric & Engineering Co., Cleveland, 
has increased its properties in the eastside industrial area of 
Cleveland by purchasing land and building at 1170 Ivanhox 
Road from the Detroit Steel Corp., Detroit, Mich. The 
announced transaction involves only the land and _ buildings 
and does not cover existing processing equipment 


The Dow Chemical Co., Midland, Mich., has released its 
trademark rights to the name “saran.” The term saran applies 
to a series of vinylidene chloride copolymers that were orig 
inally developed by Dow as thermoplastics resins known espe- 
cially for their resistance to a wide range of chemicals and 
used in a variety of industrial applications. 


Cory Corp., Chicago, has announced the formation of 
Cory Corp. (Canada) Ltd. at Toronto, Ont., as a subsidiary 
firm. J. Arthur Crouch, Cory Canadian head of sales and 
promotion, is now president and general manager of this new 
corporation. 


The Timken Roller Bearing Co., Canton, Ohio, announces 
a 25-per cent increase in the radial and thrust load carrying 
capacities of its entire line of tapered roller bearings. The in 
creased ratings are said to be the result of a 10-year study 
both in laboratories and in the field and are based on various 
factors including improved alloy steels, special controls, etc 


The corporate style of the Electronic Control Co., Phila 
delphia, has now been changed to the Eckert-Mauchly Com- 
puter Corp. John W. Mauchly and J. Presper Eckert, Jr 
remain as the principals. 


Hunter Pressed Steel Co., Lansdale, Pa., will inaugurate 
on April 6 a weekly series of free two-day training courses in 
modern statistical methods for quality control. These courses 
are being set up especially for the inspection personnel of com 
ponent-buying industries for controlling the quality of manu 
facturers parts and inspecting purchased parts. They are also 
open to product designers and other personnel. Each course 
will comprise seven lectures by authorities in the field, one 
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IT’S EASY TO SELECT \ 
THE RIGHT 


Ce Tet) a 


WIRE OR CORD 
FOR ANY JOB 


Whether you need a flexible cord, machine tool or, 
control wire, radio hook-up or appliance wire... or, a 
superior quality cord or wire for any general purpose 
use, you will find the right type and size in Rome Syn- 
thinol. Insulated with thermoplastic compound, Rome 
Synthinol wires and cords are extremely durable and 
highly resistant to oils, acids, alkalies, common sol- 
vents, as well as flame and moisture. Finished with 
high luster in permanent colors, they will add attrac- 


tiveness ...a touch of quality ... to your product. 
MACHINE TOOL 


Rome Synthinol cords and wires will fit well into your anm Comes We 
production plans. When special requirements arise 
“Rome” engineers will welcome the opportunity to 
study your problem and make recommendation as to 
the proper type and size of 
Rome Synthinol best suited 
to your particular need. 


e Easy to Pull 
e Easy to Strip 
e Uniformly Small Diameters 
e Wide Range of Colors 
For further information ask e Acid Resistant 
for your copy of Circular 


101. It is free upon request. e Flame Resistant 


* Trademark Registered 
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SHEET METAL SCREWS 


Tough, corrosion-resistant, slotted or 
Phillips-head. Type A—gimlet point, or 
type Z, blunt point. In lengths ranging up 
to 2”’, and in diameters up to No. 14. 

For strong, tight, corrosion-free join- 
ing of aluminum members—write Alcoa 
Aluminum Fasteners right on your draw- 
ings! ALUMINUM CoMPANY OF AMERICA, 615 
Gulf Building, Pittsburgh 19, Pennsylvania. 


forum-type discussion, a complete Hunter plant tour to show 
use of control methods, and one afternoon devoted to actual 
testing and calculating practice. Company executives are in- 
vited to correspond with Hunter regarding further details and 
enrollment of selected personnel. 


The Parts Section of the Specialty Division of General 
Electric Co.’s Electronics Department has been transferred 
to the Receiver Division. Headquarters for the Parts Section 


are now in the new Receiver Division building in Electronics 
Park, Syracuse, N. Y. 


Jack & Heintz Precision Industries, Inc., Cleveland, 
Ohio, has announced that its 1947 output of fractional h-p 
motors totalled 885,946 units—an 800-per cent increase over 
1946. The 1,000,000th motor rolled off company assembly 
lines last January 9. 


The Electric Auto-Lite Co., Toledo, Ohio, has announced 
that plans have been completed for the construction of a man- 
ufacturing plant at Clearwater, Cal. This new plant, which 
will cover 80,000 sq ft, will be devoted to battery production. 
This will be the second Auto-Lite battery plant on the west 
coast, and the 29th in the Auto-Lite network of manufacturing 
plants in the United States and Canada. 


Dumont Electric Corp. has moved to its new building at 
302-8 Dyckman St., New York City 34. 


Kurz-Kasch, Inc., Dayton, Ohio, has formed a new sales 
territory comprising Western New York State, Western Penn 
sylvania, and Northeastern Ohio. Charles F. Hamilton has been 
appointed district sales manager with headquarters in the 
News-Herald Building, Franklin, Pa. Mr. Hamilton, one of 
the founders of the Society of Plastics Engineers, was in charge 
of the Kurz-Kasch sales office in the Detroit area from 1938 
to 1945. 


Camcar Products Co., Rockford, IIll., has announced the 
completion of its modern new one-story daylight plant provid- 
ing 45,000 sq ft of manufacturing space for special and stand- 
ard screw products. The plant features new high-speed cold 
upsetting and threading equipment, including automatic ma- 
chinery for secondary operations. Executive offices of the com- 
pany are at 919 North Michigan Ave., Chicago. 


The Central Screw Co., Chicago, has purchased the 
plants of the New England Screw Co. at Keene, N. H. 


The Chicago Pneumatic Tool Co., Detroit, Mich., has 
made plans to construct a plant at Utica, N. Y., containing 
approximately 500,000 sq ft of space. The new plant is ex- 
pected to be completed by March 1949. 


The Induction Heating Division of The Budd Co., 
Detroit, Mich., has been purchased by The Ohio Crankshaft 
Co. for its Tocco Division, Cleveland. The Industrial Heat- 
ing Division was first formed in 1938 as a subsidiary of The 
Budd Wheel Co. which was later on merged with the present 
Budd Company. This division manufactures and sells equip 
ment for the induction heat treating of metals. 


Cory Corp., Chicago, has acquired all manufacturing and 
sales rights for an electric knife sharpener recently developed 
by G. M. Laboratories, Inc., also Chicago, according to an 
announcement made by officers of both companies. 


The Corbin Screw Division of The American Hard- 
ware Corp., New Britain, Conn., will move its New York 
showroom and warehouse to the Hudson-Charlton Building, 
333 Hudson St., New York City. 


Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn., has opened a branch office serving Wichita, Kans., and 
surrounding territory. The new branch located at 1514 East 
Central, Wichita, has Lynn H. Johnson, Jr., as manager. 


The Elmira Foundry Co., Inc., Elmira, N. Y., has been 
made an integral part of the General Electric Co. It was 
formerly a G-E affiliated company but now becomes one ot 
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DIEFLEX PRODUCTS LIST 
MADE WITH BRAIDED COTTON SLEEVING BASE 
VTA Grade A-1 Magneto Grade Varnished Tubings 
VTA Grade B-1 Standard Grade Varnished Tubings 
VTA Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
VTA Grade C-3 Lightly Coated Saturated Sleevings 
Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED GLASS SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished Fiberglas Tubings 

VTA Grade C-1 Extra Heavily Saturated Fiberglas Sleevings 

VTA Grade C-2 Heavily Saturated Fiberglas Sleevings 

VTA Grade C-3 Lightly Saturated Fiberglas Sleevings 

Silicone-Treated Fiberglas Varnished Tubings and Saturated 
Sleevings 


DAU Ee 


MANUFACTURERS CORPORATION 


*CHICAGO 6 © 565 W. Washington Bivd. 


MILWAUKEE 2 *CLEVELAND 14 
312 E. Wisconsin Ave. <cT 1231 Superior 
Rg oY Ave., N.E. 
DETROIT 2 ps, oN 
RRS eta par ste DAYTON 2 
1315 Mutual Home 
et te rly) LITT y-) 


one 


+ DIEFLEX 


Ease of assembly is an important factor in both cost and 
production time of electrical devices. Dieflex varnished tub- 
ings and saturated sleevings are non-fraying products with 
unusually good push-back characteristics. Splicing and sol- 
dering are easier, and you can depend on the high standard 
of quality to which these products are made. 

Flexibility, dielectric strength, and other physical proper- 
ties of Dieflex varnished tubing products are unusually good 
because every one is completely impregnated with specially 
formulated oleoresinous baking varnish. Both cotton and glass 
fiber types are available from stock. You are always sure of 
getting the best when you specify Dieflex. 





IMC Representatives 
PEORIA 5101 Heinz Court © MINNEAPOLIS 3—1208 Harmon Place 
Authorized Distributors 
INSULATION and WIRES INCORPORATED 


St.Lovis 3,Mo. @ Atlanta,Ga. © Boston 20, Mass. 
Detroit 2, Mich. @ Houston2,Tex. « New York7,N.Y. 


TRI-STATE SUPPLY CORPORATIONS 
Los Angeles 13, Cal. © San Francisco 7, Cal. © Seattle 4, Wash. 
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TEC presents 


ING 
(5 The NEW Peerless 


“20-20 LINE” 
of Audio Transformers 


To meet the prevalent need for audio transformers 
incorporating the admittedly superior perform- 
ance of Altec Lansing basic design, at prices that 
square with market realities, Altec Lansing pre- 
sents the Peerless ‘20-20 Line.” 

The frequency range will be 


FLAT WITHIN 1 DB From 20 cycles to 20,000 cycles 


The “20-20 Line” will include input, output, and 
interstage transformers. A new Peerless cata- 
logue, presenting the complete line of Peerless 
audio, power, and special purpose transformers 
will be sent on request. Write to Dept. H. 


PEERLESS ELECTRICAL 
PRODUCTS DIVISION 
6920 McKinley Ave., Los Angeles 1, Calif. 


LA 


STAMPINGS 


any type or quantity 


D. HUBBARD SPRING CO. 


SPRINGS + STAMPINGS + WIRE FORMS 
WASHERS + COTTERS + EXPANSION PLUGS 


525 CENTRAL AVE. PONTIAC 12, MICH. 
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nine major works and 24 factories composing the Apparatus 
Department, oldest and largest of G-E’s seven operating de- 
partments. A large part of the foundry’s production consists 
of stator frames and end-shields for motors. Other products 
include heat-transfer units for air-conditioning equipment, bear- 
ing housings, switch boxes, refrigerator parts, parts for gen- 
erating sets, etc. 


| ASSOCIATIONS AND SOCIETIES 


| Brengle Heads Relay Manufacturers 


| 
| 
Cn 
| 
| 


Ralph T. Brengle of Potter and Brumfield Sales Co., Chicago, 
was re-elected president of the 
National Association of Relay 
Manufacturers at its first an 
nual meeting recently held at 
the Graemere Hotel, Chicago. 
Other officers elected are Dan 
iel R. Dooley of C. P. Clare 
& Co., Chicago, vice-president ; 
and J. J. Rowell of Guardian 
Electric Manufacturing Co., 
Chicago, as secretary and treas- 
urer. 

The directors elected include 
H. W. Pfeffer, Struthers-Dunn, 
Inc., Philadelphia, Pa.; L. V 
Roughan, Price Electric Co., 
Frederick, Md.; E. Gillette, 
Allied Control Co., Inc., New 


Ralph T. Brengle York City; H. L. Huntsinger, 





R. B. M. Division, Essex Wire 
Corp., Logansport, Ind.; and 


| Fred W. Falk, Advance Relay Co., Los Angeles, Cal. 


A committee on standards and nomenclature was appointed 


to study relay contact ratings with the objective of setting up 


acceptable standards. 


NEMA Winter Meeting in Chicago 


Winter Conference of the National Electrical Manufacturers 
Association has been set for March 14 to 19, inclusive. at the 
Edgewater Beach Hotel, Chicago. The six-day meeting will 
include a comprehensive program of section, group and com 
mittee meetings. Among the special meetings scheduled are 
the Farm Electrification Committee meeting on March 15, the 
Codes and Standards Committee meeting on March 19, and 
the Product Scopes Committee meeting on March 17. 

The two luncheons scheduled for March 16 and 17 will be 
| addressed by prominent speakers. The James H. McGraw 
| Award for Electrical Men for 1947 will be presented at the 
| second luncheon on March 17. 


RMA Sets Export Standards 


Recommended engineering standards for radio receivers de- 
| signed for export were issued recently by the Engineering 
| Department of the Radio Manufacturers Association. 

The standards provide that export radio receivers shall state 
| the number of receiving and amplification tubes, not including 
| rectifier, ballast, or tuning indicators; specify the frequency 

coverage and the power supply voltage and power supply fre- 
quency; shall have certain safety and shock prevention safe- 
| guards; and be properly packaged for shipment. 

Another new standard issued by the RMA Engineering 

Department covers definitions and minimum standards for 
| four classifications of amplifiers: preliminary, line, power, and 
| package goods. 


ATEE Nominates Lee for President 


Everett S. Lee, engineer, General Engineering and Con- 
sulting Laboratory, General Electric Co., Schenectady, N. Y., 
has been nominated for president of the American Institute 
of Electrical Engineers for the year beginning August 1, 
1948. Mr. Lee has been a member of the institute for many 

| years and was elected a Fellow in 1930. He was chairman of 
the Schenectady Section in 1928-1929, a director of the in- 
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EVERY 15 een 
RESERVOIR IS BRAZED WITH SILFOS 


Non-ferrous stampings and fittings joined with the 
low-temperature silver brazing alloy SIL-FOS—that’s 
the formula being used today to fabricate a wide range of 
products—the formula that means fast production of strong, 
leak-proof assemblies with big savings in man-hours, ma- 
chine-hours and metals. Here’s how it works on this steam 
iron reservoir. 


Top and bottom sections are brass stampings. They are given 
a flash of copper to take advantage of a unique SIL-FOS 
feature—its ability to join copper to copper without flux. 


The two sections are placed together with straight and 
formed pieces of 1/16” SIL-FOS wire preplaced as shown 
at the left. Fittings and tubing are then inserted in their 
respective positions, also with rings of 1/32” SIL-FOS wire 
preplaced at the joints. These assemblies, on trays, are car- 
ried on a continuous conveyor through a controlled atmos- 
phere electric furnace. They roll along in a steady stream— 
250 an hour—that’s one every 15 seconds. And as the braz- 
ing is automatic, no specialists are needed. Ordinary unskilled 
labor does the whole job. 


GET SIL-FOS DETAILS IN BULLETIN 12-A 


It gives you the facts about the speed, the strength, 

How aco wire is the reliability and the economy of SIL-FOS brazing 

preplac and tells you how to put it to work in your pro- 
duction. Write for a copy today. 


soem = ML 


82 FULTON STREET NEW YORK 7, N. Y. 
Bridgeport Conn. « Chicago, Ill. « Los Angeles, Cal. « Providence, R.!. » Toronto, Canada 
Agents in Principal Cities 
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Silicone 


To MALAY 
Qin 
This is your party, too! 


Now we're five years old. We can look back with 
some pride on what we've accomplished in that 
time. We look with equal satisfaction on the 
work done by our customers. Without their 
initiative no new material could have been 
adapted to so many different uses in so short 
a time. Working together, we have built a 
new chemical bsi-ess to serve all industry. 


A NEW 
CHEMICAL 
INDUSTRY 


1943 —We started with a legacy of some 
silicone fivids, 2 electrical insulating resins, a 
valve lubricant and an ignition sealing compound. 
1948—We are now producing 60 different 
Dow Corning Silicone Products in the form of 
fluids and oils, greases and compounds, resins 
and varnishes and Silastic* all of which will do 
many things no other materials can do. 
1943—We had essentially one customer and 
his name was Uncle Sam. 

1948— Among our 7500 industrial customers 
are concerns in almost every major industry. 
Recently, we entered the consumers’ market to 
bring silicones home to John Q. Public. 
1943—We started to build a plant and a 
main office in Midland, Michigan. 

1948—We have a large plant, now almost 
twice its original size, working full time to supply 
you with the silicone products you have come to 
depend upon. It's the first plant of its kind ever 
built. To pace our increasing productive capac- 
ity we now have branch offices in four major 
cities and two new ones about to be opened. 
In 1948 as in 1943, we look forward, with 
your help, to a future busy with new silicone 
products and to a plant several times the size 
of our present one. 

*TRADEMARK FOR DOW CORNING SILICONE RUBBER 
DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York « Chicago « Cleveland « Los Angeles 
in Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 


a Mee 
FIRST IN SILICONES 
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" FLUIDS 


Damping 
Hydraulic 
Dielectric 
Waterproofing 
Lubricating 
Diffusion Pump 


Mold Release 


GREASES 


High Temperature 
Low Temperature 
Valve Lubricants 
| Stopcock 
High Vacuum 


COMPOUNDS 
“ lebdtion Seal 
_ Antifoam A 


RESINS 


“Electrical Insulating 
| Laminating 
Protective Coatings 


| SLASTIC* 
‘ 


Molding 
| Extroding 
| Coating 
‘mina 


stitute from 1933 to 1937, and vice-president of District No. 

in 1940-42. In addition he has been very active on numerou 
national committees and has served as AIEE representativ: 
on various provisional scientific bodies. He is also a membc 
of the ASME, IRE, ASTM and other societies. 

He has been with the G-E General Engineering and Co 
sulting Laboratory since 1919 assuming the post of enginee: 
of the laboratory in 1945. 

The nominating committee has also put forth official candi 
dates for the various positions of vice-presidents, directors, an: 
treasurer. 


Eta Kappa Nu Resumes Recognition Awards 


Resumption of the awards to young electrical engineers ha 
been announced by the Eta Kappa Nu Association. Suspende: 
during the war years because security regulations preclude 
discussing the work of many candidates, the current award 
name one man for each of the years 1942 through 1947. Hon 
orable mention awards were also given. The presentation of 
the awards was made on January 26 in Pittsburgh during th« 
Winter General Meeting of the American Institute of Ele 
trical Engineers. The awards and their respective citation: 
are detailed on the following page. 


Calendar of Meetings 


March 1-4—Spring Meeting, The American Society of 
Mechanical Engineers, St. Charles Hotel, New Orleans, 
La. 

March 1-5—1948 Committee Week and Spring Meeting, 
American Society for Testing Materials, Statler Hotel, 
Washington, D. C. 

March 14-19—Winter Convention, National Electrical 
Manufacturers Association, Edgewater Beach Hotel, 
Chicago. 

March 15-19—6th Annual ASTE [Industrial Exposition, 
sponsored by the American Society of Tool Engineers, 
Public Auditorium, Cleveland. 

March 15-19—16th Annual Meeting, American Society 
of Tool Engineers,. Public Auditorium, Cleveland. 
March 18-19—Fourth Annual Meeting and Magnesium 
Exhibit, The Magnesium Association, Pennsylvania Hotel, 
New York City. 

March 22-24—1948 Chicago Production Show and 
Technical Conference, Chicago Technical Societies Coun- 
cil, Stevens Hotel, Chicago. 

March 22-25—1948 Convention and Radio Engineering 
Show, Institute of Radio Engineers, Hotel Commodore 
and Grand Central Palace, New York City. 

March 28-31—Annual Conference and Exhibit, West 
Coast Section of The Society of The Plastics Industry, 
Hotel Biltmore, Santa Barbara, Cal. 

March 29-30—Conference on Electron Tubes for In- 
strumentation and Industrial Use, American Institute 
of Electrical Engineers, Benjamin Franklin Hotel, Phila- 
delphia, Pa. 

April 5-8—Fourth Annual Conference and Exhibition, 
National Association of Corrosion Engineers, Jefferson 
Hotel, St. Louis, Mo. 

April 5-8—Silver Anniversary Exposition and Conven- 
tion of the Oil Burning and Allied Industries, Oil-Heat 
Institute of America, Coliseum, Chicago. 

April 15-16—Fourth Annual Spring Meeting and Ex- 
hibit, Metal Powder Association, Drake Hotel, Chicago. 
April 22-23—1948 Machine Tool Forum, sponsored by 
Westinghouse Electric Corp., Hotel Statler, Buffalo, 
Ns 

April 26-30—17th Annual Packaging Exposition, spon- 
sored by the American Management Association, Public 
Auditorium, Cleveland. 

April 28-30—North Eastern District Meeting, American 
Institute of Electrical Engineers, New Haven, Conn. 


For additional news of coming meetings 
and expositions, see items in this section. 
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This is a Flamenol* cord set. Me It is made by General 


Electric. $ gps It will last a long time. in N Sunlight, oh 


oil, oe and moisture Jo, @e don’t bother it at all. 
Mowe 


It is = i'* and easy to keepclean. The one-piece — 





molded-plastic plug VY is tough and easy to handle. Many 


smart manufacturers put General Electric Flamenol cords on 


CO} : . 
their lamps oe and clocks (7) and fans i and 
as = io 


other light-duty appliances. Inthis way, sales get bigger, 





customers keep happy, and everybody profits. These cords are 
available in a number of stock lengths, or they can be made to your 


specifications. They will improve your products. Why not write to 





Pediat 

*Trade-mark Reg. U. S. Pat. Off. 
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" MINES 


MOLDED RUBBER 
CABLE CONNECTORS 


BULLETIN MC107 —Twelve colorful pages 
illustrating and describing standard types 
and typical applications of MINES molded 
rubber connectors and receptacles, current- 
ly being used in eight major electrical fields. 


PRICE SECTION 105—46 pages of highly 
informative data for Electrical Engineers, 
Designing Engineers, Maintenance Person- 
nel and Service Men. Lists electrical and 
mechanical characteristics of MINES com- 
plete ‘48 Connector and Receptacle Line. 
Gives current prices too! 


USE COUPON BELOW 


FOR Mail handy coupon below for your 


YOUWIR FREE copy of both these informative 
CO}PWES —. There’s absolutely no 
WOW? 







































































































































GENTLEMEN: 


Send my copy of MINES new bulletin MC107 and Price 
Section 105 to me address indicated below. 
~ 
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For 1942, Dr. John R. Pierce, Bell Telephone Laboratories, 
Inc., New York City, for “distinguished research on micro- 
wave vacuum tubes which markedly increased the effectiveness 
of radar in World War II, and for his efforts in the populariza- 
tion of science.” 

For 1943, Nathan I. Hall, Hughes Aircraft Co., Culver 
City, Cal. for “his notable contributions to submarine radar 
design, his leadership in developing high-speed telephone 
switching systems, and his exemplary activity in the life of 
his community.” 

For 1944, Dr. Richard W. Porter, General Electric Co.. 
Schenectady, N. Y., for “his notable contributions to the de 
sign of automatic tracking radar systems, his work in engi 
neering education, and his unusual leadership in the life of 
his community.” 

For 1945, James M. Wallace, Westinghouse Electric Corp., 
Pittsburgh, Pa., for “his skill displayed in the development of 
superior electrical protective devices and his extraordinary 
contributions to the life of his community.” 

For 1946, Dr. Everard M. Williams, Carnegie Institute of 
Technology, Pittsburgh, Pa., for “his noteworthy contributions 

radio receiver development in World War II, his excep- 
tional activity in civic affairs, and his leadership in engineer- 
ing societies.” 

For 1947, Richard R. Hough, Bell Telephone Laboratories, 
Inc., Whippany, N. J., for “his exceptional direction of fire 
control radar systems development in World War II, his 
exemplary activity in community affairs, and his remarkable 
athletic accomplishments.” 

Honorable mentions were issued to 15 other engineers 


IRE Expects Record Show Attendance 


Some 130 papers are being scheduled for presentation at the 
26 sessions of the 1948 annual convention of the Institute of 
Radio Engineers to be held at the Hotel Commodore, March 
22-25 inclusive. Concurrently, the IRE Radio Engineering 
Show will be held at the Grand Central Palace. In addition 
to the regular technical sessions there will be two special 
symposia on “Nucleonics” and “Advances Significant to Elec- 
tronics.” 

Some 170 exhibitors will show their products at Grand 
Central Palace. Attendance is expected to equal or exceed 
that of 1947 which exceeded 12,000. 


Schedule Instrumentation Conference 


The Third National Instrument Conference and Exhibit 
under the sponsorship of the Instrument Society of America 
will be held at Convention Hall, Philadelphia, during Septem 
ber 13 to 17 inclusive. 

The conference is sponsored by the ISA with the coopera- 
tion of the American Institute of Physics, the Industrial In- 
struments and Regulators Committee of the American So- 
ciety of Mechanical Engineers, and the Instruments and Meas- 
urements Committee of the American Institute of Electrical En- 
gineers. The cooperating societies are preparing an extensive 
program covering various technical subjects in this field. 


Packaging Machinery and Equipment Exposition 


Developments in packaging machinery and equipment, mate- 
rials, and packaging design will be highlighted at the 17th 
annual Packaging Exposition, expected to be the largest in the 
history of the event, to be held April 26-30, 1948, in the Public 
Auditorium at Cleveland, under the sponsorship of the American 
Management Association. 

The annual three-day AMA Conference on Packaging will 
also be held in the Cleveland Auditorium April 27-29 concur- 
rently with the exposition. 


Machine Tool Forum Scheduled 


The annual Machine Tool Forum sponsored by the West- 
inghouse Electric Corp. will be held at the Hotel Statler, 
Buffalo, N. Y., on April 22 and 23. 

Buffalo has been selected as the site for the forum because 
it will make it possible for those attending to inspect the West- 
inghouse Motor Division plant located in the same city. An 
extensive program is being set up and details will be an- 
nounced at a later date. 
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made to sell 
with chromel 


* 
the original nickel-chromium 
heating element wire 


Point to remember when writing specifications for electrical 

heating appliances .. . If they're made with CHROMEL, they're made to sell 
... and stay sold, too, to satisfied customers. CHROMEL, you know, 

is the original nickel-chromium resistor wire . . . the wire that first made 
electrical heating practical. It gets hot, stays hot, lasts a 

long time. Nice to work with, too. Our Catalog—MI tells 


the complete technical story . . . want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 tAWTON AVE. @© DETROIT 8, MICHIGAN 
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CUSTOM-MADE 


PRECISION FRACTIONAL H. P. 
MOTORS and GENERATORS 


(INSTRUMENT TYPE) 


With regret, each month, we have to say ‘No’ to many, many 
inquiries for ‘stock’ motors and generators; we hate to disap- 
point, but . . . we just don’t make low-cost mass-production 
units. Every Elinco unit we produce is specially-designed and 
engineered to meet the user’s specific requirements. Every unit 
is a high-precision instrument manufactured with appropriate 
care and skill. Of course, if yours is a special problem calling 
for such units, and for a manufacturer of unquestioned ability 
with a carefully-guarded reputation for meeting accurate pro- 
duction standards and rigid specifications, on time, we sincerely 
believe we can fill your needs. There are over 300 different 
Elinco models from which a unit can, in aimost every case, be 
engineered to meet your own special needs, electrical or physical. 
That’s been our specialty before, during and after the war . 
years of sound experience and proven success. 


SOME BASIC ELINCO TYPES. 


ALP FRAMES: Capacitor start and run, 2-, 4-, 
and 8-pole AC motors, internal fan cooled. As 
induction type to 1/20 HP at 3400 RPM; as 
synchronous type to 1/75 HP at 1800 RPM; 
also as split-phase AC and hysteresis types. 


ALC FRAME: As DC shunt, series, or split-field 
motors to 1/15 HP at 3400 RPM. As servo mo- 
tors. As universal motors to 1/6 at 6000 RPM; 
also as governor-controlied constant-speed motor. 


G FRAME: As split-phase synchronous motors 
to 1/20 HP at 1800 RPM; as induction motors 
to 1/10 HP at 1700 RPM; 110 V AC. As 
2-pole motors at 3600 and 3400 RPM, respec- 
tively; can be wound for 1100 and 1200 RPM, 
as well as for 230 V, 50-60 Cy AC, 1-phase 
and 3-phase, and other variations. Base or face 
mounted; available with automatic-reset thermal 
overload protection, and as totally-enclosed units 
at reduced ratings. Also as hysteresis motor. 


B & F FRAMES: As wound-field and permanent- 
magnet field motors and generators, and servo 
motors, DC. As universal motors, DC and AC 
permanent-magnet generators, 1-, 2-, or 3-phase. 
As self-synchronous motors. As capacitor start 
and run, 2- and 4-pole AC motors. Induction 
type to 1/300 HP at 3400 RPM; as synchro- 
nous type to 1/1000 HP at 3600 RPM. 


FB FRAME: DC—as wound-field and perman- 
ent-magnet motors and generators, and servo 
motors. As universal motors, and DC & AC 
permanent-magnet generators 1-, 2-, & 3-phase. 
As capacitor start and run, 2- & 4-pole AC 
motors. As induction type to 1/200 HP at 
3400 RPM; as synchronous type to 1/500 HP 
at 3600 RPM. 


Our detailed literature, covering the above as well as other types, 
will be gladly sent, free of charge, to executives inquiring on 
company letterhead. 


tlectric Indicator Co. 


PARKER AVE. STAMFORD, CONNECTICUT 
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Mie WN in 
INDUSTRY 


C. F. Suesserott has been appointed designing enginec: 
of General Electric Co.’s Automatic Heating Equipment Divi 
sion at Bloomfield, N. J. He joined G-E in 1930 at Schenec 
tady, N. Y., and was transferred to Bloomfield in 1938. After 
a wartime assignment on radar control, Mr. Suesserott rejoined 
the Air Conditioning Department. 


Samuel Koffsky has been named general manager of the 
Simmons Fastener Corp., Albany, N. Y. He is also chief engi 
neer of the parent company, the Simmons Machine Tool Corp., 
Albany, N. Y., which position he will retain. He has been 
with Simmons for about 15 years. 


Samuel Koffsky Don D. Wile 


Dan D. Wile has been appointed as chief engineer Refrig 
eration Engineering, Inc., Los Angeles, Cal. Previously he 
was manager of engineering laboratories for the Carrier Corp 
Prior to joining Carrier, he was chief engineer of the Re 
frigeration and Air Conditioning Division of the Detroit Lubri 
cator Co. and chief engineer of the Refrigeration Division of 
the Savage Arms Corp. He is a member and chairman of 
several committees of the American Society of Refrigerating 
Engineers, and is a member of the American Society of Heat 
ing and Ventilating Engineers. 


Edward G. F. Arnott has been appointed assistant director 
of research for the Westinghouse Electric Corp. Lamp Division, 
Bloomfield, N. J. A specialist in the study of gas discharges 
for fluorescent lamps and electronic tubes, he joined the com 
pany at the Lamp Division in 1933 as a factory engineer and 
the research staff in 1940. He is a member of the American 
Physical Society and the American Optical Society. 


The Norma-Hoffman Bearings Corp., Stamford, Conn., has 
elected Charles Pomeroy Collins as president and directo: 
Mr. Collins is resigning his present duties as secretary and 
general counsel of SKF Industries. He had been with SKF 
since 1942. 


The Glenn L. Martin Co., Baltimore, Md., has named its 
chief engineer, D. Roy Shoults, as vice-president in charge 
of engineering. Mr. Shoults succeeds W. K. Ebel, who has 
resigned. Prior to joining the Martin company, Mr. Shoults 
was vice-president-engineering of the Bell Aircraft Corp. Be- 
fore that, he had been with General Electric Co. for almost 
20 years. 


Crawford H. Greenewalt has become the tenth president of 
E. I. du Pont de Nemours & Co., Wilmington, Del. He first 
joined the company in 1922 as a chemist in the Du Pont Phila- 
delphia Works, and moved upward through various positions 
until in 1945 he became an assistant director of the development 
department and later on in 1945 assistant general manager of 
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THERM-A-NEERING is a Westinghouse service 
to help you apply heat properly and efficiently to 
your product. It offers you four important benefits: 





































ENGINEERS—at your imme- PRODUCTION—a plant devot- 
diate disposal to work with ed entirely to producing heat- 
your engineers or production ersand controls, using modern 
men. production techniques. 
RESEARCH—a well-equipped EXPERIENCE—as world’s larg- 
development laboratory is est maker of bi-metallic 
available to make and test full- thermostats, Westinghouse 
scale working models. has sold over 15,000,000. 


HERE’S A RECENT CASE HISTORY OF HOW 
THERM-A-NEERING HELPED A DISHWASHER MAKER: 


Lake State Products Company, manufacturers of the Disha- 
matic, had a heat-control problem that was a “toughie”’. 

To wash dishes properly the water must be just right: too 
cool, it won’t dissolve grease; too hot, it bakes some foods— 
eggs, for example—right onto the dish. Obviously, an ex- 
tremely close control is required in the water heating tank. 

Westinghouse THERM-A-NEERING suggested the Uni- 
Therm, one of a variety of Westinghouse standard thermo- 
stats that gave the manufacturer six big advantages: 

SENSITIVITY—lInstant response to the most minute tempera- 
ture changes without complicated linkage. 


PERMANENCE—Once installed and adjusted, it stays at 
same setting indefinitely. No further servicing. 


LOW COST—Costs only 14 price of conventional bulb-type 
models. 


SIZE—Fits compactly in small places, permitting close 
contact with the heated surface. 


SIMPLICITY—No articulated parts to get out of adjustment. 
Single bolt or stud mounting. 


ACCURACY—Brings temperature up to proper heating 
immediately. No over or undershooting. 


Westinghouse THERM-A-NEERING Service is ready now to 
—- solve _ own heat and control problems. Write for 
- 3939. Address Westinghouse Electric Corporation, Dept. 
M-3 , Meadville, Pa., on your company letterhead. J-10320 


Westinghouse 


PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


HEATERS AND CONTROLS 
MARCH 1948 





MOTOR 
CB2R-108 


Motors to manufacturers requiring: 
Shaded Pole Types—2-4-6 pole 1/300 to 1/12 H.P. 
Series Wound (AC-DC) 1/100 to 1/10 H.P. 
Direct Current from 6 to 230 volt .. 1/100 to 
1/10 H.P. 


Modifications—electrical and mechanical developed to meet 
specifications. 


Signal motors are not 
carried in stock ... all units are 
produced in quantities to custom- 
er's specifications. 


SIGNAL 


ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 
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the pigments department. In 1946 he became a vice-president 
and a member of the executive committee. In 1947 he became 
vice chairman of this committee. Mr. Greenewalt is a member 
of the American Chemical Society and the American Institute 
of Chemical Engineers. 


U. S. Electrical Motors, Inc. has appointed Frank M. 
Mason to the post of vice-president in charge of its Atlantic 
plant. His headquarters will be at the company’s plant in 
Milford, Conn. Mr. Mason, who started with the company in 
1930, held various engineering and executive positions. 


Frank M. Mason Roland L. Bissey 


Roland L. Bissey has been appointed chief engineer of the 
Eureka Division of the Eureka Williams Corp., Bloomington, 
Ill. He has been with the company since October 1945 serving 
as a project engineer and assistant manager of the private 
brand department of the Eureka Division. From 1940 to 
1945 he saw service in the armed forces. Prior to that he 
was with the Hummer Manufacturing Co. 


Solar Manufacturing Corp., North Bergen, N. J., has ap 
pointed Eamonn D. A. Geoghegan as factory manager of 
its Chicago plant. Mr. Geoghegan has come to Solar from 
Tobe Deutschmann Corp., where he was chief engineer. He 
was previously connected with Polymet Manufacturing Corp 
Radio Corporation of America and Sprague Electric Co. in 
various engineering and production capacities. Mr. Geoghegan 
will be in complete manufacturing charge of Solar paper ca 
pacitors. 


Eamonn D. A. Geoghegan George C. Crowley 


George C. Crowley has been appointed designing engineer 
of the General Electric Co. automatic blanket and sunlamp di- 
vision, Bridgeport, Conn. Mr. Crowley joined the company 
at Schenectady, N. Y., in 1942, and in 1943 was transferred 
to Bridgeport as a test engineer in the automatic blanket and 
sunlamp division. 


James J. Mullen, Jr., executive vice-president of Moloney 
Electric Co., St. Louis, Mo., has been named president suc- 
ceeding the late James J. Mullen, Sr. He has been with the 
company since 1933 becoming executive vice-president in 1936. 
He was formerly chairman and is still a member of NEMA’s 
committee on Apparatus Standards. He is also serving on 
the joint EEI-NEMA standards advisory committee. 
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MEETING OF MINDS 
APPLICATION OF 


POWDER METALLURGY 


Before production starts on a metal powder part 
by Moraine, there must be a meeting of minds— 
yours and ours. 


You must be convinced that powder metallurgy 
offers you specific advantages in reduced costs, 
a better finished product or both. 


We must be convinced that powder metallurgy is 
the logical process to use, providing benefits not 
otherwise obtainable. 


To reach this agreement, Moraine Products 
applies the broad practical experience gained as 
a leading manufacturer of automotive parts and 
products, as well as a producer of metal powder 
parts for industry. The result is a realistic approach 
to your parts problem that lets our minds meet 
... with our feet on the ground! 


General Requirements for 
Metal Powder Parts 
1. Shape permits good die fill and even density. 


2. Volume justifies initial tooling costs. 3. Physical 
properties are within range attainable. 
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MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 
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Federal’s Thermoplastic 


HOOK-UP WIRE 


gives these 6 PLUS VALUES 









FREE 
STRIPPING 


ni 


RESISTS 
BURNING 









RESISTS CHEMICAL 
FUMES and VAPORS 



























RESISTS 
MOISTURE 





FLEXIBLE OVER WIDE 
“TEMPERATURE RANGE 











Assures maximum performance and long- 
range economy for your electronic equipment 





No MATTER what your radio or electronic product, it will pay you to hook it up 
with Federal’s Intelin wire. It’s easier to install—gives a neater chassis wiring 
job that stands up longer under severe service conditions. 

This Intelin hook-up wire has the finest quality thermoplastic, thin-wall 
insulation, with high dielectric and mechanical strength. It strips freely, leaving 
the conductor clean for soldering or splicing—and has outstanding resistance 
to temperature, ageing, moisture and chemicals. 

Send for your free samples today. Write Federal, Dept. D416 


*Reg. U. S. Pat, Of. 


Available in 8 colors, with solid or stranded con- 
ductors, for 300 or 600 volt service. Standard 
sizes — 22 to 18 (larger on request). 


Federal Telephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 
















KEEPING FEDERAL YEARS AHEAD...is IT&T's world-wide 
research and engineering organization, of which the Federal 
Telecommunication Laboratories, Nutley, N.J., is a unit. 





In Canada: --Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors : —International Standard Electric Corp. 67 Broad St., N.Y. 
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And Still 
Running! 


Ye ea 


is. ait. 


EMC’s No. 800-B FHP MOTOR 


More than seven years ago an EMC No. 


800-B was started on a lifetime endurance 
test. Since then it has run continuously, with- 
out any kind of service. And today it shows 
no sign of faltering. This is partial proof of 
the superior engineering that goes into every 


EMC motor built to power your product. 


No. 800-B is made to meet your specifica- 
tions. It is so expertly fitted it becomes part 


of your device. 


PRECISION BUILT © DYNAMICALLY BALANCED @ SEMI-OILLESS SLEEVE BEAR- 
INGS @¢ WINDING FOR AC, 6 TO 230 VOLTS, 60 CYCLE © POWER RATING, 
UP TO 1/100 H.P. © 4-POLE SHADED POLE 


For complete details, ask for Bulletin No. 800. 


ELECTRIC MOTOR CORPORATION 


DIVISION OF HOWARD INDUSTRIES 


\ 
CUSTOM. ByILT FRACTIONAL 1. MOTORS FOR ALL INDUSTpy RACINE, WISCONSIN 
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SERVING 


FOR YOUR INFOR -m ATION 


NEW PRODUCTION FOR NEW MARKETS 


Another major increase in the output of Resi- 
nox* thermosetting materials, scheduled for 
midsummer of 1948, highlights Monsanto’s 
expanding plastics production facilities here 
in Springfield, Massachusetts. The Monsanto 
expansion since 1938 indicated in yellow on 
the aerial view above, is graphic illustration 
that (1) consumer demand is spurring the 
plastics industry to increasing growth and (2) 
that a wide range of versatile raw materials 
is available to help solve present industrial 
shortages. 


Availability of plastics for industrial pro- 
duction is emphasized by the critically short 
supplies of alternate materials. The gray mar- 
ket in steel, tight supplies in lumber, short- 
ages in many basic materials, all point to new 
markets and new profits for alert designers. 


INDUSTRY - WHICH 


manufacturers and merchandisers. Manufac- 
turers can profit, for instance, in tough, ther- 
mosetting plastics. Merchandisers in sales- 
wise plastic packaging. Designers through 
the color, adaptability, utility of plastics. 


The fact that the plastics industry now is 
ten times its size ten years ago indicates a sub- 
stantial and continuing demand for the pro- 
ducts of molders. Present shortages promise 
new markets to benefit both molders and 
material-short industries. 

The range of Monsanto plastics is wide 
enough ... versatile enough ... to solve many 
industrial material problems resulting from 
present shortages. Let Monsanto help you find 
the plastic which will meet your needs. The 
coupon will bring you complete information 
on the plastics helpful to you. 


*Reg. U.S. Pat. Off 
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Monsanto Chemical Company 






NEW CATALOG OFFERS YOU LATEST PLASTICS PRODUCT INFORMATION 

























New information on recent devel- 
opments in raw materials is com- 
bined with detailed summaries 
of all Monsanto plastics in the 
current edition of the Monsanto 


Plastics catalog just off the press. 


Makers and buyers of plastics 
materials or end products will 
find the book invaluable for a 
quick summary of plastics de- 
signed for their problems with 
materials or end products. Each 
Monsanto product is explained 
in terms of general physical prop- 
erties, characteristics, fabricating 
methods and the forms in which 
it is supplied. Further detailed 


USE THIS COUPON TO BRING YOU THE 








MONSANTO 





CHEMICALS PLASTICS | 


RESIN 


information for each product in- 
cludes: What It Is, What It Offers. 
Where It Is Used. 


Molders reading the book can 
start with the physical properties 
they require and find almost in- 
variably the plastic to fit their 
needs exactly. Typical properties 
applicable to the family of 
Monsanto plastics include heat- 
resistance, transparency, adhes- 
ive and electrical properties, 
color, rigidity, resistance to 
chemicals, weathering character- 
istics, resiliency, dimensional 
stability, impact and flexural 


strength. 


CEREX: 


——— 











New Edition Explains Production, 
Materials and Special Aids 
for Molders 


The new 1948 catalog out- 
lines Monsanto’s products as 
well as Monsanto’s facilities 
for helping solve many of 
the problems involved in 
materials, methods and de- 
sign. The catalog explains 
how molders, designers and 
end-users can get advice on 
materials selection, produe- 
tion technique and product 
styling together with on-the- 
spot assistance by technical 
consultants who have years 
of practical experience in 
the field. The catalog also 
explains how the Monsanto 
Plastics Technical Council, 
made up of experts repre- 
senting all basic factors of 
plastics application, uses 
basic research, material de- 
velopment and long experi- 
ence with plastics properties 
to find the right plastics for 
specific production needs. 
Merchandising counsel is 
also available as fully ex- 
plained in the new book, 
“What Monsanto Plastics 
Can Do For You.” 


MONSANTO PLASTICS CATALOG 


MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION 


. Department EMP-3, Springfield 2, Massachusetts 
6 Please send me the current edition of the Monsanto Plastics Catalog. 


. Name 
. Firm 
- Type ef Business 
Address 
City 


Title aes oe": 







































Wire Spiral Book Binding Machine (Model SB-6) 
TATA) ttm) sy Le ea LT L A Ch | 


AN AWARD WINNER IN THE 
CLL MaeaAL ME LTZ ML Litman SyTH, MAID DES 


More automatic machines spell 
broader design specifications 


Consider the broad list of materials and components that went 
into the making of this wire spiral book binding machine— 
ingenious development of the Spiral Binding Company. 


Fully automatic in its operation, even to the point of rejecting 
misaligned or improperly bound books, this machine offers a good 
example of the increasing use of electrical mechanisms and their 
associated mechanical parts in modern design and engineering. 

The more automatic the machine or appliance, the greater the 
application possibilities—the broader the market—for your mate- 
rials, metals, parts, equipment, processes or finishes. 

“Make it more automatic” is the theme constantly stressed by 
ELECTRICAL MANUFACTURING to its more than 10,000 quali- 
fied readers in al] plants making electrically operated products. The 
monthly editorial pages of ELECTRICAL MANUFACTURING 
abound with technical helps and idea stimulations for these engi- 
neers and designers who seek to build better performance into their 
machines, appliances and equipment. 


We tell them how. Your advertising tells them with what. 


THE GAGE PUBLISHING COMPANY = Publishers to Industry Since 1892 « 1250 Sixth Avenue, New York 20, N. Y. 
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Here it is, the long promised “Gear Book of the 


’ 


We're sorry for the delay but the collection and 
editing of data plus the printing time required 
held production far beyond the promised date. 


ready reference 


formulae, 


Year.” More than 120 pages packed full of prac- 
tical, helpful information on Stock Gears, Reducers, 
Pulleys, Sprockets, Chain and other power trans- 
mission equipment. Page after page of valuable 


engineering data, tests, ratings, ratios, 


Catalogs are being mailed to our long list of in- 


quiries as quickly as deliveries permit. 


.. to help you select gears and re- 


tables, costs . 


ducers more efficiently and more economically 


re sure though, you are going to find this new 


‘ 


type gear data book the easiest and simplest 


We 


its planned information quick and easy 


You'll find 


you've ever used—well worth the wait. 


ll want this new book—and it’s ready for you. 


/ 


You 


No cost or obligation. 


SEND FOR YOUR COPY NOW 
ON COMPANY LETTERHEAD 


THE OHIO GEAR COMPANY 


1358 EAST 179th STREET ¢ CLEVELAND 10, OHIO 
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a itectoue Balners 


ALLIED POWER RELAYS 


FROM SINGLE-POLE TO FOUR-POLE 


TYPIFY ALLIED VERSATILITY 


3-POLE & 4-POLE 
‘“‘PO”’ TYPE RELAY 


This medium power 
relay is supplied with 
contact arrangements up 
to 4-pole double-throw. 
Standard silver contacts 
rated at 15 amperes for 
24 volts DC or 110 volts 
AC non-inductive. Coil 
rating 2.5 watts up to 
112 volts DC and 10.5 
volt-amperes up to 230 
volts AC. Dimensions: 3- 
pole 2-1/4” x 1-7/8” x 
1-5/8”. 4-pole 2-1/4” x 
1-7/8” x 2-3/16". 


Like all Allied Relays, 
types “AS,” “BO” and “PO 
may be had _ hermetically 
, with choice of stand- 


Pe 
seaieda 


] 


ard octal plug-in base or 


solder-type terminals 


For complete information 
on these and other Allied 
Relays, write for latest 


Bulletin 


SINGLE-POLE 
‘‘AS’’ TYPE RELAY 


This small, light-weight po- 
wer relay is supplied with 
single or double-throw contacts. 
Standard silver contacts rated at 
5 amperes for 24 volts DC or 
110 volts AC _ non-inductive. 
Coil rating 1 watt up to 95 
volts DC and 3.5 volt-amperes 
up to 230 volts AC. Dimen- 
sions: 1-3/8” x 1-5/8” x 15/16”. 


DOUBLE-POLE 
‘‘BO’’ TYPE RELAY 


This all-purpose power 
relay is supplied with 
single or double-throw 
contacts. Molded insula- 
tion throughout. Standard 
silver contacts rated at 15 
amperes for 24 volts DC 
or 110 volts AC non-in- 
ductive. Coil rating of 2.5 
watts up to 112 volts DC 
and 4.5 volt-amperes up 
to 250 volts AC. Dimen- 
sions: 1-7/8” x 1-13/32” 
x 1-5/8”. 


BE SURE TO SEE 
ALLIED’S EXHIBIT 
AT THE I. R. E. SHOW 
ed 7 N. lee a. hae ae a el: 
NEW YORK CITY, BOOTH Z 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVENUE, NEW YORK 21, NEW YORK 
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NOW — to make the selection of 


wires, cables, and cords easy — get 


information 


amt 


i 


your free copy of the new, complete 


catalog of General Electric Building 













Wires, Cables, and Cords. In one easy- 





to-use book, this new catalog lets you 






make your choice from the complete 





line. It includes wires, cables, and 






oe 


cords for every use — for industrial, 
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manufacturing, and building applica- 
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tions. 
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BUILDING WIRES 
CABLES & CORDS 


Partial list of contents covers: 




















Thermoplastic Building Wires 













Rubber-insulated and Leaded 
Building Wires and Cables 


BX* Armored Cable 


PVX Nonmetallic Sheathed 
Cable 


mal Service Entrance Cable 


Flamenol* Cords 





Rubber Jacket Cords 


Fixture Wires and Cords 


Latest National Elec- 
trical Code Require- 


*Trade-mark Reg. U. S. Pat. Off. 


To get your copy early, just fill out the coupon and 
mail it today. 


ee err en 
Section WI-.322 





" General Electric Company j 
i Bridgeport 2, Connecticut " 
2 Please send me the new, free catalog Building 

Wi Pry ane Cable 4S i Wires, Cables and Cords for every purpose. i 

t NN siesta integer enlageeenplsicicitien atta 4 

GENERAL @ ELECTRIC {| "— ee 
' Company apenas ' 

3 Pete dcgetnttinnanrmmena 5 

t See a ee i 


in ub een eine enen menial 








MARCH 1948 251 





for your spring order.... 


Seven spring plants—strategically located—work together 
to insure uninterrupted service to industry. Back of the 
plant you may do business with are other plants—equally 
qualified to assume production of your spring order—if needed. Enjoy 
this protection and service and select your spring source from the line-up 


below with confidence that your orders will have a safety factor of seven. 


SPRINGS = SMALL STAMPINGS = WIRE FORMS 
Original Divisions of the 


Associated Spring Corporation 


.... AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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PRODUCT IMPROVEMENT THROUGH 


BRIDGEPORT'S 
ENGINEERING ALLOYS 


@ 


Neon tube contact springs made 

from Bridgeport’s silicon bronze 
609, courtesy Electrical Products 
Corp., Los Angeles, California. 


© 


SILICON BRONZE No. 609—STRONG, DEPENDABLE, CORROSION-RESISTANT 


Coil springs made from Bridgeport’s Silicon Bronze 609 
have toughness, corrosion resistance, and other fine prop- 
erties to perform dependably in neon signs and other 
electrical equipment. 


Silicon Bronze 609 wire is also widely used for the manu- 
facture of bolts, nuts, screws, electrical connectors and 
pole line hardware. Such fasteners fabricated by cold up- 
setting can easily be made to attain tensile strengths of 
more than 100,000 lbs. per sq. in. This alloy stands up 
well in outdoor electrical installations, signal systems, 
transmission lines, structural services and other applica- 
tions involving weathering, smoke, dust and corrosive 
atmospheres. 


biz {) ite 
Otis -KI/0H iu 


STRIP ROD 


Giypoer- 


Consider Bridgeport’s Silicon Bronze No. 609, Duronze 
III (Silicon Aluminum Bronze), Phosphor Bronze and 
other engineering alloys for applications requiring long 
service and the utmost in dependability and perform- 
ance. Our laboratory stands ready to assist in metal speci- 
fication problems. Contact the nearest Bridgeport office. 
QO 
“eee? 
Mills at Bridgeport, Connecticut, and Indianapolis, Indiana, 
In Canada —Noranda Copper and Brass Limited, Montreal 
BRASS - COPPER + BRONZE + DURONZE - SILICON BRONZE 


ALUMINUM BRONZE + CUPRO NICKEL + NICKEL SILVER 
Rod «+ Strip + Wire + Tubing 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. * Established 1865 


WIRE 


BRIDGEPORT BRASS 
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Hore’ s ‘a new Sherwin-Williams appliance 
finish that not only withstands ‘‘H’’ pencil 
hardness tests but also is outstanding in 
every other feature essential to highest quality 
appliance finishing. 

It withstands 50% overbake without dis- 
coloration! It bleaches clean and blue, 
not yellow, on aging! Its resistance to most 
any kind of stain is amazing! It has remark- 
able adhesion, toughness. 

Find out all about KEMCLAD right now! Its 
excellent opacity, ease of application assure 
economy of operation. It’s the appliance finish 
for you. Write The Sherwin-Williams Co., 
Industrial Division, Cleveland 1, Ohio. 
(Export Division, Newark, N. J.) 


ANOTHER PRODUCT OF SHERWIN-WILLIAMS 
INDUSTRIAL RESEARCH 
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on REED & PRINCE DRIVER FITS ALL SIZES OF 
REED & PRINCE RECESSED-HEAD SCREWS AND BOLTS 


“A HEAD of the times” 


Hb Vee aa o4 oT ie rap a 


All recessed-head screws and bolts have definite advantages over the older slotted head 
but the Reed & Prince type Recessed-Head is the only one which-can be fitted and driven 
throughout the entire size range with a single driver 


REED & ah 


MANUFACTURING ; 


WORCESTER, MASS CHICAGO, ILL 


facturers of Recessed and Slotted Wood Screws, Sheet Metal Screws, Machine Screws, Stove Bolts. A 
Machine Screw Nuts, Wing Nuts, Rivets and Burrs, Rods, Screw Drivers and Bits, Specialties. 
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function with maximum ¢ 
pendability ... 
full measure of 

products. Simple in 

or small parts to ce 

are quick and easy toin 

finished unit. Listed un 

tion service of Unde 

Inc. Write for particulars abou 
sales stimulator. Wire and Ca 
ment, United States Rubber Co nm 
Avenue of the Americas, New Yc 


ELECTRIX SOFT-Russer ie 
Conmection(|)-x ; 


. D STATES 
RUBBER COMPANY 
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SOLAIRE SPACE HEATER 
Mfd. by M.S. Aviation Co. 
Minneapolis, Minnesota 
Fan driven by KYAB Motor 


AMPRO 16 mm. SOUND-ON-FILM 
MOTION PICTURE PROJECTOR 
Mfd. by Ampro Corp. 
Chicago, Illinois 
Driven by DYAR Motor 


ROYAL ROCHESTER QUICK-MIX 
Mfd. by Robeson-Rochester Corp. 
Rochester, N.Y. 

Powered by DYAB Motor 


FILMATIC SLIDEFILM PROJECTOR 
Mfd. by GoldE Manufacturing Co. 
Chicago, Illinois 
Forced air cooled by DYAB Motor 


@ UNIDIRECTIONAL, SYNCHRONOUS OR REVERSIBLE 
@ WITH OR WITHOUT GEAR REDUCTIONS 

@ UP TO 1/30 HORSEPOWER 

@ ALSO FAN BLADES 134,” TO 12” DIAMETER 


| @ ENGINEERING SERVICE 


ig ro 
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TYPE YAR (feet) TYPE YAJ-KYAJ 
* 2800 RPM ° 


t .10-.65 Ib.-in. 
© Gear Reductions 
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3600 RPM ( 
t .01-.05 Ib.-in. 
* Full Load Speed 


) 


2050 RPM RPM 
t .22-.65 Ib.-in. t 2.5-50 Ib.-in. 


t Starting Torque 
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Dielectric strength test results are con- 
siderably influenced by the shape and 
size of electrodes and the ambient 
medium used in testing. Knowledge of 
these effects helps in comparing differ- 
ent dielectrics and in predicting the 
behavior of insulating material unde: 
actual service conditions. 


DIELECTRIC STRENGTH 
vs. GEOMETRY OF ELECTRODES 


To standardize dielectric breakdown 
tests of solid insulation, the A.S.T.M. 
specifies circular electrodes either 2” 
in diameter with corners rounded to a 
radius of 4”, or 4” in diameter with 
an edge radius of #2”. 


Electrode Shape — Ordinarily, sharp- 
edged electrodes produce lower break- 
down results than electrodes with large1 
radii of edge curvature. An important 
factor in this behavior is the phenome- 
non known as “edge effect,” which arises 
from stress concentration at sharp edges 
or over areas of poor electrode contact. 
Stress concentration usually diminishes 


as the radius of edge curvature is in 
creased. Figure 1 shows the rekation of 
electrode edge radius to breakdown of 
treated-sheet insulation, which is in ac- 
cordance with general experience. As a 
rule, edge effect is less marked in tests 
of long duration or at high temperature, 
and in testing very thin samples. 


With spherical electrodes, unequal 
gradient distribution or electrical stress 
is noted and results obtained with them 
on solid dielectrics are unreliable. 
Needle-point electrodes cause high stress 
concentration and usually produce low 
breakdown values. Sometimes, however, 
the breakdown of solid heterogenous 
insulation, such as varnished cambric, 
is higher for needle-point electrodes 
than for conventional disk-shaped elec- 
trodes. In these instances, the dominant 
factor in breakdown seems to be elec- 
trode area, discussed below, rather than 
electrode shape. 


72 o> 8S fe 2: w 
Radius of electrode edge, millimeters 


Figure 1—Effect of electrode edge on breakdown 
of treated-sheet insulation. (S. Whitehead) 


Electrode Area—In general, dielectric 
strength decreases with increase in the 
area of the electrode. This effect is most 
pronounced with materials in the thin- 
ner range (less than .035” thick) and is 
practically negligible with thicker mate- 
rials. An investigation* of the effects of 
electrode diameter on the breakdown of 
varnished cambric confirms the general 
observation (see Figure 2). 





DIELECTRIC STRENGTH—VOLTS PER MIL 


MANUFACTURER 


12Ab, 12Ab, 1286 = 12Cb 


Figure 2—Dielectric strengths of Bias-Cut Varnished Cambrics, 


NOMINAL THICKNESS (mits)(A- Rufolo and H. K. Graves). Relates effects of electrode size 
and two media (air and oil) on dielectric strength. 


This behavior may be ascribed to 1/ the 
greater probability that weak spots will! 
be included in the larger test area, and 
2/ the effect of high frequency discharges 
resulting from poorer contact over the 
surface of the larger electrode. 


DIELECTRIC STRENGTH 
vs. AMBIENT MEDIUM 


Ordinarily, an increase in conductivity, 
dielectric constant or dielectric strength 
of the ambient medium in which the 
test is made raises the breakdown volt 
age for solid insulation, by reducing 
edge effect and high-frequency dis 
charges. 


Chis effect is also indicated in Figure g, 
which compares results obtained by 
using 14” electrodes in air and in trans 
former oil. Figure 3 shows results ob 
tained by adjusting the dielectric con 
stant of the medium in testing four dif- 
ferent dielectrics with three different 
size electrodes. In all cases, there is a 
definite increase in dielectric strength 
measurements with an increase in di 
electric constant of the medium. 


*By A. Rufolo and H. K. Graves, A.S.T.M. Bulle- 
tin No. 142 October, 1946; “Dielectric Strength 
Measurements on Varnished Cambric,” p. 34. 


/“dia electrode, 
i ees ——-+ is 
- “Mica plate 

Va rae 


£0010 Varnished cloth 
Electrode area {of 2aia 
|Z a ry —— 
‘0.010 Varnished cloth 
2"dlia electrode 


Kilovolts,e ms 
Kilovolts,r.m.s.,for bakelite 


5 9 
Dielectric constant 


Figure 3—Effect of dielectric constant of ambient 
medium. (D. F. Miner) 
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In making applications of electrical insulation, it should 
be remembered that dielectric strength values in service 
will be different from those determined by standard 
tests, with variations in conductor area and shape, am- 
bient conditions and quality of the insulation material. 
From the foregoing discussion, it is obvious that uni- 


‘ 


EMPIRE varnished bias-cut tapes and 
varnished paper are used in this oil-filled 
current transformer, 25 to 60 cycles, 34,500 
volts, 75/150-5 amperes. Protection against 
switching surges is assured by the high 
dielectric strength and uniformity of elec- 
trical and physical properties of these 
products. 





Mica Insulator Company offers a complete line of electrical insulation prod- 
ucts. Specialized experience is indispensable in their selection and application. 
Call on our Technical Service Department for assistance based on over 50 years 


TYPICAL APPLICATIONS OF ELECTRICAL INSULATION MATERIALS 





MICANITE heater plate, natural mica 


films bonded with special resins, with- 
stands high operating temperatures and 
finds wide use in the insulation of heat- 
ing units such as this element for an 
electric furnace. Micanite eliminates 
failures from burnouts. Some types can 
withstand temperatures up to 1800° F., 
with dielectric strengths of the order of 
500 to 600 volts per mil. 


of research and manufacturing experience. 


formity and homogeneity of electrical insulation are of 
considerable importance. The excellent quality of Mica 
Insulator Company products helps the designer and 
manufacturer meet exacting service conditions in many 
different applications, where efficiency and a high safety 
factor result in outstanding performance. 


MICA 


* outstanding for low loss character- 


istics and exceptional power factor, safe- 
guards performance of this electric range 
switch. It is bonded to LAMICOID (ther- 
mosetting laminated plastic), another Mica 
Insulator Company product, which imparts 
mechanical strength for the support of the 
conductors. 
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TU.S. PAT. NO, 126,409 


THERE'S NO GUESSING with P-K Size-Marked Gear 
Grip Socket Head Cap Screws. No need to “mike” 
or gauge. . 
size, incised on the head, can be seen at a glance. 
Installation and repair work on your product or 
equipment is made simpler and easier — thus 
adding a valuable sales feature. 

NEW workers learn faster — can work faster with 
Size-Mark. Tests show that even experienced 
men often guess wrong on size and thread pitch. 


AVAILABLE FOR PROMPT DELIVERY 


- no chance for error. The correct - 


So why take a chance, when you can tell at a 
glance — with P-K. 


GEAR GRIP prevents slipping and fumbling, gaa 
assembly, especially when busy hands are oily. 


ONLY P-K offers both Size-Mark and Gear Grip 
in Socket Head Cap Screws. See how they save 
time and trouble all along the line. Ask for 
samples. Parker-Kalon Corp., 200 Varick St., 
New York 14, N.Y. 


D TH 
Sockes See ne 


“a. 
PARKER-KALON rey @ (4 ea 
Se 


SOLD ONLY THROUGH 


ACCREDITED DISTRIBUTORS 


OTHER PARKER KALON PRODUCTS SELF-TAPPING SCREWS ® HARDENED SCREWNAILS AND MASONRY NAILS © SHUR-GRIP FILE 


AND SOLDER IRON HANDLES © METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 
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Electric Water Heater Manufacturers 


PER 
HEATER 


SAVE UP T0*150 


NEW ES Ee CD11} 
TEMPERATURE CONTROL 


et] 
TS COsr BY LECT tet 
MOUNTING BRACKETS 


WELDING, EXTRA LABOR 


Users of the new model Cam-Stat CD111 Automatic 
Temperature Control report savings up to $1.50 per 
heater —resulting in more profit to the manufacturer 
or less cost to consumer. 


Fits ANY Electric Water Heater 
The unique universal mounting bracket of the new 
model Cam-Stat fits any water heater. It is quickly 
attached by the same bolts that hold the heating unit 
in place. No welding, special mounting brackets or 
extra labor are required! 


None Finer At Any Price 
HIGH CURRENT CARRYING CAPACITY. 3000 watts at 120- 
240 Volts A.C. 


- ee 
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TEMPERATURE RANGES. 60° F. to 190° F. for both pri- 
mary and secondary controls. 


DIFFERENTIALS. 10° F. for primary, 25° F. for second- 
ary—in accordance with NEMA Standards. Lower 
differentials on request. 


SWITCHING ARRANGEMENT. Either SPST break on tem- 
perature rise or independent circuit double throw. 


RUGGED, LONG-LASTING CONSTRUCTION. 
COMPETITIVELY PRICED — IMMEDIATE DELIVERY. 


Performance Test At No Obligation To You 


Our engineering department will test the perform- 
ance of the Cam-Stat on your electric water heater, 
submitting a detailed report at no cost to you. 


Write today for complete information. Address Dept. EM-3 


LISTED BY UNDERWRITERS’ LABORATORIES 


SUCCESSFULLY TESTED TO NEMA STANDARDS 
BY ELECTRICAL TESTING LABORATORIES 
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THE FAIRBANKS-MoRSE 


dita dir-Lap Motor! 


Here’s the industry’s newest electric motor, the most radical improvement in 
the design of standard rating 40-degree motors since their earliest days! 
The Axial Air-Gap Motor offers opportunities heretofore beyond reach of 
those designers interested in conserving space, reducing headroom, cutting 
weight—and in improving the appearance of their product. 
Write for Bulletin 2760—it has the information you'll be wanting. 
Fairbanks, Morse & Co., Chicago 5, Iil. 


*Air-Gap dimension is measured parallel to the axis of the shaft. 
Horizontal and vertical mountings; also, pivot base mountings. 
Polyphase squirrel cage and capacitor start, single phase types. 


FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES © STOKERS © SCALES © MOTORS ¢ GENERATORS 
PUMPS ¢ RAILROAD MOTOR CARS and STANDPIPES © FARM EQUIPMENT ¢ MAGNETOS 


I 


AT ed 


The Axial Air-Gap Motor has 
hundreds of applications ... 


PRESSES 


REDUCERS 


. ih = 
SHAPERS 
/ m 


Ask your Fairbanks-Morse 
Electrical Expert! 


ELECTRICAL MANUFACTURING 





DUPLAN FIBERGLAS and NYLON FABRICS 


are Improving many Electrical Products... 


Duplan Fiberglas Fabrics 


These versatile raw materials can in- 
crease the insulating factor, withstand 
temperatures that shrivel up organic 
insulators, resist overloads and mois- 
ture penetration, are unaffected by oils 


and most acids, and cannot rot. 


Weight-for-weight, Duplan Fiber- 
glas* Fabrics have greater strength 
than some types of steel, yet can be 
woven thin as paper. They don’t bulk 
up, instead cut down weight and per- 


mit more compact design. 


For these and other important reasons 
Duplan Fiberglas Fabrics can be used ex- 
tensively in making: 


Motor Insulation Panel Boards 


Laminates Antenna Housing 


Slot Liners Relays and Controls 


High Frequency Electronic Parts 


You may discover many other uses that save 
money or give better products. 


Duplan, the largest weaver of Fiberglas 
fabrics, makes many kinds of glass 
cloth in light and heavy weights. All 
add new features to electrical product 


design and performance. 


Reduced motor frame size is possible with Duplan 
Glass Fabric insulation, without affecting rating. Glass 
Fabrics don’t bulk up, enable compact design. 
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Yours may be next! 


In a huge stator for a 20,000-k.v.a. water wheel generator or in fractional horsepower applications, 
Duplan Glass Fabric provides permanent insulation with high strength and dimensional stability. 


Your product improvement may be- 
gin with a Duplan Fiberglas Fabric. 
Look into its possibilities. Our fabric 
engineering staff will help work out 


your applications. 


NYLON FABRICS 


Duplan also weaves many other Indus- 
trial Fabrics. Nylon fabrics have mil- 
dew resistance, elasticity, high strength 
and other money-saving, product- 
improving advantages. Some Duplan 


Nylon Fabrics are standard weaves. 


Resistance to heat, moisture, oi/s 
and most acids make coated Glass Fab- 
ric ideal material for flexible ducts. 


Others may be woven especially for 
your product. All bring extra benefits 


to both manufacturer and consumer. 


Write now: Tell us how you think In- 
dustrial Fabrics might be used in your 
products. We'll send you a list and 
technical data on both Fiberglas and 
Nylon Fabrics. If necessary, Duplan 
will work with you to develop special 
weaves for specific uses. 


*T. M. REG. U.S. PAT. OFF. OCF CORP. 


Industrial Division 


THE DUPLAN CORPORATION 
312 Seventh Ave., New York 18 


Your product improvement 
may begin with 
INDUSTRIAL FABRICS 


NYLON * FIBERGLAS 





FOR A Maula AT A TIME 


RASS rod by the carload ... or a few 

lengths. Copper nails by the ton... 

or by the keg. Big order or little . . . they 

both get the kind of service that has 

made Chase “the nation’s headquarters 
for Brass and Copper.” 


To set the big Chase network in action, 
send an order to your local Chase ware- 
house. If it’s a large order it’s passed on 


to a Chase mill and the Chase warehouse 
may send you a “tide-over” supply to keep 
your production lines moving. 

Call your local Chase warehouse for 
service that is tops in the nation for brass 
and copper. 

Chase Brass & Copper Co. Incorporated, 
Waterbury 91, Conn. A subsidiary of 
Kennecott Copper Corporation. 


We Nadie Headguarden for 


BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK ... hondiest way to buy brass 
ALBANY: ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATi CLEVELAND DETROIT HOUSTON? INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS NEWARK 
NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTERt SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON? WATERBURY (findicates Soles Office Only) 
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When No. 100 Clear Internal Drying 
Baking Varnish is used workmen can 
easily identify coded wires. Leads 
also remain flexible. 


Treated with Irvington No. 500 Black 
Internal Drying Varnish, this cut coil 
shows. how thoroughly the varnish 
penetrates the interstices and con- 
verts the individual windings into a 
solid, unit-acting mass. 
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These varnishes are formulated using Varnish Makers’ and 
Painters’ Naphtha — a low solvency thinner. Therefore, they are 
less likely to attack enamelled coating on magnet wire than 
insulating varnish made with higher solvency thinner. 

Nos. 100 and 500 Internal Drying Varnishes have sufficient 
bonding strength to prevent movement and shifting of wires 


often occurring in rotating pieces. Yet they provide a flexible 
structure in the cured state. Both varnishes adhere well to 
metal and are unusually resistant to the action of lubricating 
and transformer oil. 


OTHER ADVANTAGES OF NO. 100 
Easy identification of coded leads. 


Resistance to heat is proved by a test which indicates its life 
to be well over 1000 hours at 105° C. 


Unusual moisture resistance. Tests show that when No. 100 is 
coated on bond paper, cured, and immersed in water for 24 
hours, there is little loss of dielectric strength. 

Dielectric strength is 2250 V.P.M. 

Baking time at 275° F. ranges from 4 to 6 hours. 


TWO JOBS IN ONE BAKING WITH NO. 500 
Because of its excellent insulating qualities, metal adhesion and 
blackness, No. 500 not only insulates the windings of a motor 
stator but also serves as a finish coat for the metal frame or 
casting. 

Dielectric strength is 2100 V.P.M. 
Baking time at 275° F. ranges from 4 to 6 hours. 
Jet black and internal curing, No. 500 is ideal for infra red baking. 


Write for samples and further information on 
these internal curing varnishes. 


IRVINGTON 





Facts for Manufacturers of High Frequency Equipment 


Power Loss=55.5 ¢* tan 3xf xV~x 10°° Watts 


Because they influence efficient and effective operation, 
low loss characteristics of Zircon Porcelain are most de- 
sirable in the manufaeture of high frequency equipment, 


Meeting the requirements of the power loss formula, 
Zircon Porcelain retains its low loss characteristics over a 
wide range of temperatures and frequencies. This factor 
is clearly demonstrated in the charts shown. 


. For applications in the field of radio, radar and other 
PORCELAIN equipment of this nature, it will pay to get more detailed 
information. Write direct or discuss the use of Zircon Por- 


celqin with one of our qualified field staff. 


CHART 1 CHART 2 
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TITANIUM ALLOY MANUFACTURING COMPANY 


EXECUTIVE AND SALES OFFICES . . 111 BROADWAY, NEW YORK CITY 
GENERAL OFFICES AND WORKS... . . NIAGARA FALLS, NEW YORK 
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WITH MOLDED PLASTICS 


This control unit, produced by Thomas A. 
Edison, Inc. for the famous Fieldcrest Thermo- 
static Blanket, is an outstanding example of 
how top styling and cost-cutting utility can be 
combined through the use of molded plastics. 

Today’s increasingly competitive market 
makes this union of eye-appeal and utility . . . 
at low production costs... an extremely vital 
consideration in the successful marketing of 
nearly any consumer item. 

More and more manufacturers are turning 
to AICO plastics for the properties that will 
place their products in a more favorable 
competitive position. 


STYLING AND PRODUCTION COSTS 





A major cost in the manufacture of this thermostatic con- 
trol ... assembly of its many internal parts . . . is minimized 
by accurately placed shoulders, bosses and holes (A) 
which are ready for fabrication as they leave the mold. 
Rounded streamlined corners (B) are produced in the same 
way. Slot (C) is shaped to fit the arc of the off-on rocker 
(D). The transparent dial (E) is molded with a gold 
finished metal insert (F). Depressed numbers (G) are 
filled with white pigment. Housing and rocker are of 
translucent urea because it provides a hard, lustrous finish 
at low cost. An internal light illuminates the temperature 





MANY THINGS ARE 
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setting through the clear methacrylate dial. All parts are 
produced in multi-cavity semi-automatic compression molds. 

Our portfolio of Aico Plastics Applications shows many 
actual uses of molded plastics. It contains pictures and 
informative descriptions to help guide you in designing 
for the practical application of plastics to your product. 
Aico’s 32 years of precision molding experience, is at 
your service to help solve any problem that may arise. 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pa. 


PRECISION 
MOLDING 


for over 32 years 





BETTER BECAUSE OF PLASTICS 


AS 


An example of how carbon-brush 
standardization paid a large company 


LARGE industrial company had been order- 
ing 12 types of carbon brushes for one type 
of motor, in small lots of 25 to 450. By utiliz- 


ing the brush-standardization methods recom- 
mended by National Carbon Company, Inc., it 


was found that one type of brush could be used 
on all the motors. This company then ordered 
their annual supply of 6000 carbon brushes for 
this type of motor in 3000-item lots and saved 
$870 — simply by buying in more economical 
quantities, 

If you use carbon brushes —just a few or many 
thousands — you can save time and money by 
writing to National Carbon Company for de- 
tailed recommendations on how to simplify 
brush stocks. Or, if you prefer, call in a National 
Carbon Company representative for on-the-job 


consultation. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 
tis 
30 East 42nd Street, New York 17, N. Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


ELECTRICAL MANUFACTURING 





For MASS PRODUCTION Zs PRECISION 


~o-equip Machine Tools with Wagner Motors 


4 


ood 


Today’s high-speed production 
techniques demand tools that can 
machine parts to close tolerances 
with utmost precision—and on a 
mass production basis! Machine 
tools capable of such performance 
require motors that operate 
smoothly, quietly and with mini- 
mum vibration. Wagner Motors 
are famous for these qualities and 
for rugged dependability, out- 
standing service, and economical 
operation as well! 


That’s why you find hundreds of 
thousands of Wagner Quality 
Motors on the job driving all 
kinds of industrial machines and 


equipment ... That’s why so many 
manufacturers have standardized 
on Wagner Motors. If you manu- 
facture or use motor driven equip- 
ment, Wagner can furnish the right 
motor for your purpose. And, 
remember—speedy, nationwide 
service facilities are available to 
users of Wagner Motors. 


Wagner maintains twenty-nine 
branch offices, located in principal 
cities. These offices are manned by 
trained field engineers who will 
be glad to help you solve your 
motor application problems. 
Write for Bulletins on the com- 
plete line of Wagner Motors. 


Wagner Electric @rporation 


6454 PLYMOUTH AVE., ST. LOUIS 14,MO., U.S.A. 


e ELECTRIC MOTORS + TRANSFORMERS > 
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Totally-enclosed Fan- 
cooled Motor 


Totally-enclosed Non- 
ventilated Motor 


INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS - 





Trained hands expect a pipe organ to re- 
spond immediately to any demand — 
from complete silence to a powerful 
crescendo. To meet these demands, hun- 
dreds of magnets and solenoids must 
have controlled d-c voltage on tap at all 
times. 

In a growing number of installations, 
General Electric selenium rectifiers — 
specially designed and built for pipe 
organs — are supplying the smooth, con- 
stant voltage this application calls for. 
Over the full load range, these rectifier 
units give instant response — operate 
silently — at low cost. 

*Trade-mark Reg. U. S. Pat. Off. 


Tell G.E. your problem of d-c supply 
When you strike an unusual rectification 
problem — or even when the routine 
problem of deciding which type of recti- 
fier is best for your purpose — call on 
General Electric for an answer. Because 
General Electric makes all three — sele- 
nium, copper oxide, and Tungar* — Gen- 
eral Electric engineers can give you an 
impartial solution. Because G-E engi- 
neers know rectifiers — from the postage- 
stamp size to ten-ton monsters — they 
can give you the kind of practical solu- 
tion you want. For information, write to 
A8-322, General Electric Company, 
Bridgeport 2, Connecticut. 


GENERAL @ ELECTRIC 
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A Successti Pryect with 
Delph tn the picture 


4 P| 


a 
Synthite PG-4 Clear is 
Coil being lowered into Vacuum Tank for impregnation before Baking 


Baking Varnish for Coil Held for 
High Temperature Submersive Activity 


e 
Resista nce ...- Researcu problem for the Standard Transformer Com- 
pany, Warren, Ohio, was to find an insulating varnish equal 
to this important job: 
Coils used in their high voltage transformers called 
for thorough impregnation to _ them excellent 
resistance to oil and moisture and assure long service. 
Dolph’s Clear Baking Varnish (Synthite PG-4) proved equal 
to their requirements—gave them a plus in exceptionally high 
dielectric and good heat resistance. 


cy : 

k { Synthite PG-4 Clear Baking Varnish also affords maximum 
resistance to acids and alkalies and can be used on all types 
of electrical units, large and small. Cures in 4-8 hours at 
temperature of 275° F. Write for technical data folder on Syn- 
thite PG-4. John C. Dolph Co., 1058 Broad St., Newark, N. J. 


INS ULATIN G VARN IS H >? & otaet t & TS 
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NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. C.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


Available in any desired gear reduction ratio 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice.: 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. + + «+ «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 


wey of many COMPANY 
MANUFACTURERS O F PRECISION INSTRUMENTS 
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® Today, SPEED NUTS are cutting 
assembly costs for thousands of 
users. Example: One manufacturer 
of motion picture cameras and 
projectors reports a 36% saving 
--. thanks to SPEED NUTS. 

You, too, can counteract rising 
manufacturing costs by applying the 
SPEED NUT System of Fastenings 
to your product. 














Tinnerman engineers are prepared 
to conduct a fastening analysis 
from your blue prints or actual 























assemblies. Complete information +\ ED NU creby 
on this service, plus your copy of UL ; orpose Sore Ping 
the new SPEED NUT bulletin, will 7 one OS eR ans 

be sent on request. TINNERMAN piace assetnateri® 

PRODUCTS, INC., 2038 Fulton Rd., nme 2° 






Cleveland 13, Ohio. 


In Canada: Dominion Fasteners Limited, Hamilton 
In England: Simmonds Aerocessories, Ltd., Treforest 
In France: Aerocessoires Simmonds, S, A., Paris 


TINNERMAWN 


S; 
a — PosreAre€és? 


MARCH 1948 273 








ANY wAY You Look aT it... FEDERAL NOARK Motor starters cut maintenance costs! 


COIL REPLACEMENT... 


; 
Replacing a coil in a Federal NOARK Motor Starter is 

< simplicity itself. A— Press up the coil retaining sprin 

not a test of patience... oe Py ~~ 


and pull out. B—Loosen ayscrew and lift out the 

but an A-B-C operation : movable magnet. C—Disefigage the coil leads from 
the terminals and pull owt the coil. A new coil goes 
in place in seconds! Your own eyes tell you that the 
simplicity of Federal design saves time . . . where time 
is important! 


Where maintenance means money... save with 
Federal NOARK Motor Starters. 


Executive Offices: 50 Paris Street, Newark 5, N. J. 
Plants: Hartford, Conn., Newark, N. J., St. Louis, Mo., 
Long Island City, N. Y. 

SALES OFFICES IN PRINCIPAL CITIES 


Federal oe 
- Simplified OVERLOAD ELEMENT 
| cilia 


Federal Electric Products Company, Manufacturers of a Complete Line of Electrical Products including Motor Controls * Safety Switches 
Service Equipment * Circuit Breakers * Panelboards * Switchboards * Bus Duct 


i 
‘ 
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AU UTC 
that Tums On the 
a inert lis 


GENERAL PLATE fabricated conTACTS 
FROM LAMINATED STRIPE 


ASSURE 


POSITIVE PERFORMANCE 
LONG LIFE... 
AT LOW COST 


Illustrated above is a typical fabricated contact manu- 
factured by the General Plate Division from laminated 
stripe to the customer’s specifications. 

The contact is used in the switch assembly that turns 
on the light when the door of the refrigerator is opened. 

General Plate has complete facilities for manufacturing 
fabricated parts to customer’s “specs.’’ As manufacturers 


of laminated stripe, overlay, edgelay materials you are 
assured of quality raw materials. Add to this the know- 
how of fabrication of these laminated materials and you 
are assured of contacts that give positive performance 
and long life. 

If on the other hand you wish to fabricate your own 
parts, General Plate can supply you with laminated con- 
tact materials such as sheet, tube or wire. These perma- 
nently bonded metals of precious to base metal combina- 
tions will save you money. The thin layer of silver gives 
you solid silver performance, the base metal strength, 
ridigity and better workability. 

Regardless of whether you need fabricated parts or 
raw stock, it will pay you to consult General Plate on 
your problems. Write for information. Engineering is 
available on request. 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 
ATTLEBORO, MASSACHUSETTS 


50 Church Street, New York, N. Y. i. 205 W. Wacker Drive, Chicago, Ill. 36 Eastern Avenue, Pasadena, Calif. 
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available in sizes 250 to and including 500 
H.P. for direct driving high-speed blowers, 
pumps, compressors and like equipment 
installed under conditions involving dust, 
abrasives, conducting materials, or ex- 
cessive moisture. These large motors are 
also available at 1800 and lower R.P.M. 
with either sleeve or ball bearings. Let’s 
have your problem. 


Burke ELectric COMPANY 


UNIVERSAL 
MOTORS 
150th to 14 HP 


SINGLE PHASE 
MOTORS to ', HP 


INDUCTION 
MOTORS 
1 te 1500HP 


SYNCHRONOUS 
MOTORS to 1500 HP 
GEN. to 1000 Kw. 


TERMINAL 


3 Oe UEC 
350 H.P. 
3600 R.P.M. 


(Specs. for Above) 


55°C Rise, Continuous 
3-phase, 60 cycle, 440 volts 
Full voltage starting 
Starting torque 
Pull out torque.. 
Full load current. .400 amps 


Locked rotor current 
2500 amps 


383 w. 12th st. ERIE, PA. 


D.C. MOTORS 
te 1500 HP 
GEN. to 1000 Kw. 


M-G SETS 
te 1000 Kw. 
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eh Tiel, 
PACIFIC 


Industry is on the Move 
.... Westward 


George F. Ashby 


* One of a series of ad- 
vertisements based on 
industrial opportunities 
in the states served by 
Union Pacific Railroad. 


Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado, Idaho, 
Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


*Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD 
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 Fastenings 
esist 
Orrosion, 


ust, 


Old, 
hock, » & oiinis 
ibration, ~ — 


DO YOU NEED extra safety and longer 
life in fastenings? Then switch to Monel* 


a: 
) fastenings. Test their performance for your- 
V rs ressi n self! Just let us know the type and size you 
e need. We'll send you a sample and refer 


your inquiry to your nearest distributor. All 
EMBLEM . OF SERVICE types are readily available from stock. For 
a sample of the Anchorfast nail and list of 


distributors, write to Mr. Bob Johnson of Inco. 
T#a0k wate *Reg. U. S. Pat. Orv. 


THE INTERNATIONAL NICKEL COMPANY, INC. 67 Wall Street, New York 5, N. Y. 
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For additional information on 
Delco Motors, write to Delco 
Products for complete data. 


Al DELCO MOTOR. 


DAYTON, OHIO 


DIVISION OF GENERAL MOTORS CORPORATION 


L 
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A\ ; 
CENTERED.” 


EYE “in 


~] opERATION 


With 
- DI-ACRO 
BENDERS 


DI-ACRO Precision Bend- 
ing is accurate to .001” for 
duplicated parts. DI- 
ACRO Benders bend an- 
gle, channel, rod, tubing, 
wire, moulding, strip 
_ stock, etc. Machines are 
easily adjustable for sim- 


_- Vnecision 
CENTERED 


EYE 
Ponda 


The DI-ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 
at high hourly production 
rates. Both eye and center- 
ing bend are formed with 
one operation. Any size 
eye may be formed within 
capacity of bender and 
ductile limits of material. 
DI-ACRO Bender No. 1 


Forming radius 2” approx, Ca- 
pacity s” round cold rolled steel 
bar or equivalent. Also Benders 
No. 2 and 3 with larger 
capacities, 


ple, compound and reverse 
bends of varying radii. 


See DI-ARCO Exhibit 
(Booth 232) 
TOOL ENGINEERS INDUSTRIAL EXPOSITION 
CLEVELAND, MARCH 15-19 


€ Pronounced “"DIE-ACK-RO" 


PRECISION MACHINES oxy 


a (Fé 
Less oyna 


309 EIGHTH AVENUE * LAKE CITY, MINNESOTA 


for sensitive 


MOTOR SPEED 


CONTROL 


foot operated 
MULTI-STEP 


Individually tested for 
smooth performance. 
For years, this time-tested 
speed control has proven it- 
self invaluable for sewing ma- 
chines, handy grinders, scientific 
apparatus, and dental equipment. It is a high 
quality resistor specifically designed to sen- 
sitively control the speed of small motors. 


RHEOSTAT Also Available in " in- 
KNEE CONTROL Model Re enforced bracket to in 
sure stability. 


For A.C. and D.C.—110-120 volts 7 
Also Available 220 Volt and to Specially designed, durable 
Individual Specifications low suction rubber legs to 


prevent slipping. 


Extra spring for improved 
operation of lever. 


Six step range for preven- 
tion of nicrom overheating, 


Factory and Showroom 
at 


981 BROADWAY 


for top 
bearing performance 
specify 


GRAPHITED-BRONZE 
bushings and 
pillow blocks 


You’re sure of getting top bearing performance on 
Randall Bearing installations. Randall has led the 
field for nearly half a century with its close-tolerance, 
trouble-free, graphited-bronze bearings. 


Porous graphite feed plugs and graphited channels are 

an integral part of the bronze bushings. With an oil 

reservoir housing, ‘double jubrication is provided by 
the combination of graphite and 
oil, and wear is reduced to prac- 
tically zero. 


Streamliner 


PILLOW 

BLOCKS Every Randall Pillow Block has 
a large-surface, phosphor-bronze 

bushing, in a self-aligning reservoir ball. Graphite 

filled channels and feed plugs assure perfect self-lubri- 

cation over the entire bearing surface for extra long 

wear and ultra quiet operation. 

The Universal, and the Streamliner, shown here, are 
only two of the line. Why not write today for Pillow 
Block Catalog 47 and also for Bearing Catalog GB-43 
containing complete engineering details. 


RANDALL GRAPHITE BEARINGS, INC. 


BROOKLYN 21, N. Y. 
609 W. Lake Street, Dept. 315, Chicago 6, Illinois 
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“MAO ALLMA ? 


W. believe we have done our 


part to prevent inflation. 


You, our customers, now pay 
only 15°/. more for Struthers-Dunn 
Relays than you did in 1941. 


By your increased orders and 
our increased efficiency this has 


been accomplished. 


We look forward with confi- 


denee to the months ahead. 


* Russian for “INFLATION” 


STRUTHERS-DUNN 


5,348 RELAY TYPES 


STRUTHERS - DUNN, Ine., 150 N. 13th St., Philadelphia 7, Pa. 


x 
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Guide to Buying 


WSCA ea Me male a IN| 


ALUMINUM 
Aluminum Company of America, 2179 Gult 
Bidg., ———. 19, Pa. ‘“‘Aleos.” 
Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 
N. Y. 
AMMETERS. See Instruments, 


Electrical Measuring. 


ANODES, PLATING 
American Bress Co., Waterbury 88, Conn. 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
Ses a> ae & Po, Be. E.L, 


Koom 187, Arlington, N 
Federated Metals Div. American Smelting 
Refining 1230 Broadway, 


& °  N. ¥.. 
a 
& Harman, 82 Fulton, New York 1, 
Y. (Silver). 
May , F Seymour, Conn. 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. See Cord and 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. See Pluge 
and Oaps. 


ATTENUATORS. See Resistors, 
Instrument and Radio. 


BALANCING MACHINES 
Bear Mfg. Co., Dept. E18, Rock Island, 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
Hoover Ball Bearing Ce., Ann Arbor, 
eS een, | Inc., Front & Erie Ave., 


Philadelphia Pa. 
Strom Steel Ball “Co., 1850 B. 54th Ave., 
Cicero 50, TIL . 


See Motor Slide 


BASES MOTOR. 
Bases. 


BATTERIES, DRY 
Mallory & Co., Ine., P. R., Indianapolis 6. 


Ind. 

Radio Corporation of America, Commercial 
Engineering, Section CR 71, Harrison, 
N. J. 


BATTERY ELIMINATORS. 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Oustom 
Molders & Extuders. 


BEARINGS, BABBITT 
Jehnson. Bronze Co., 570 8. Mill, New 
o Backed. 


Castle, Pa. Steel 
Products Division of Genera) 
Motors, Dayton, Ohio (Steel-Becked)- 


BEARINGS, BALL (Miniature) 
Landis & oe. ine. 104—Sth Ave., 


York 11 
Bearings, 
Keene, N. H. 
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See Power 


Ine., 


New BENDERS, BRAKES 





@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes’ no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 
Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


Norma-Hoffmann Bearings Corp., Dept. H, 
Stamford, Conn. 
BEARINGS, BALL and ROLLER 


(Radial and Thrust) 
Fafnir Bearing Co., New Britain, Conn. 
veewrel Bearings Co., Inc., Poughkeepsie, 


Hoover Ball and Bearing Co., Ann Arbor, 


Mi 

Jack & Heintz Precision Industries, Inc., 
Cleveland 1, Ohio. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Division of General 
Motors, Bristol 1, Conn. 

Norma-Hoffman Bearings Corp., Dept. H, 
Stamford, Conn. dge.”’ 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 82, Pa. 

Timken Roller Bearing Co., 
Ohio. 


Canton 6, 


BEARINGS and BUSHINGS, BRONZE 


~— Brass & Bronze Co., Toledo 8, 

0. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

— Corp., Amplex Div., Detroit 81, 

Johnson Bronse Co., 570 8. Mill, New 


Castle, Pa. (Bronze on Steel) ‘“Leadoyl.’’ 
— & Co., Inc., P. R., Indianapolis 6, 


Moraine Products Division of General 


Motors, Dayton, Ohio. 

Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 

National Formetal Co., Ine., 6611 Metts 
Ave., Cleveland 14, Ohio. 


LUBRICANT-RETAININ 
dered Metal) 
7“ Corp., Amplex Div., Detroit 31, 


ch. 
— Bronze Co., 570 Mill, New Castle, 
a. 
Moraine Products Division of General 
Ohio. 


Motors, Dayton, > 
Moulded Metals Co., Inc., 82 Sunset Ave., 
Watertown, Conn. 
National Molded Products, Inc., St. Marys, 


Pa. 
Randall Graphite Products Corp., Dept 
1015, 609 W. Lake, Chicago 6, ™. 


BEARINGS AND ae 
ow- 


Orne —— BUSHINGS, NON- 


META 

General 5+ Co., Plastics Div., 
Chemical Dept., 1 Piastic Ave., Pitts- 
field, Mass. ‘“Textolite.”’ 


Nations! Val oo Fibre Co., Wilming- 

ton 

Richardson "es., Melrose Park, Ill. 
“Insurok.”’ 

aes & Son, Ine.. Joseph T., Chicago, 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 80, Pa. 
BEARINGS, FLEXIBLE (Rubber- 
backed) 


Lord Mfg. Ca, Erie, Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, 


BELLOWS, Sere. 
Clifford Mfg. Co., . First, Boston 27, 
Mass. ‘Hy 


BELT DRIVES. 


Ind. 


See Drives, V-Belt. 


and SHEARS 
(For Die-Less Duplicating) 
O’Neill-Irwin Mfg. Co., ig 


Ave., 
Lake City, Minn. ‘“Di-Acro 


























































a COPPER 
(See also Tubing, Beryllium ) 


(Strip and 


= Inc., P. B., Indiana 
Riverside Metal Co., Riverside, N. J. 


BIMETALS. 
Bimetals. 


BISMUTH ALLOYS 


See Thermostatic 


Cerro, DePasco Copper Dept. 5, 
40 ‘Wall, New York 5, N. 

BITS, SCREW AND BOLT. . See 
Socket Screw & Wrench Kite. 

BLADES, FAN 

Burden Co., 1000 N. Orange Drive, Los 
Angeles 46, Calif. 

Mf 62 Franklin, 


Co., 
“Airistocrat.’ 


BLOCKS, PILLOW 
Fafnir Bearing Company, 
Conn. 


gton . 
Torrington, Con. 


New Britain, 


Norma- Hoffman Bearings Corporation, 
Hamilton Ave., Stamford, Conn. 

Randall Graphite Products Corp., 609 W. 
Lake St., Chicago 6, Ill. 

SKF Industries, Inc., Front St. & Erie 
Ave., Philadelphia 82, Pa. 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowers. 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., Room 
1840, Borland Bldg., Chicage 8, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


BRAKES, BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 
American Brass Company, Waterbury 88, 
Conn. “‘Anaconda.”’ Also Tobin Bronze, 
—— Copper and Selenium Copper 
joys). 


American Nickeloid Co., Peru 8, Mi. 
(prefinished), ‘“Nickeloid.” 

Bridgeport Brass Co., Bri 2, Conn. 
(Also ‘‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9 


Ohio (Bronze Bars). 
Chase & Copper Co., Inc., Water- 


bury 91, Conn. 
Federated Metals Div. American a 2 
& Refining Co., 120 Broadway, 3 


N. Y¥. 
Hussey & Uo., C. G., Pittsburgh, Pa. 























F-416, 
General 





llsco Copper Tube Products, Ine., 
Costenes 27, Ohio ‘Cooper Tubing ~~ 
Johnson Bronse Co., 676 8. Mill, 
~~ Pa. (Bronse ). 
Revere Copper & Brass, Ine., 230 Park 
Ave., New York oe N. Y. 
Scovill Mfg. Co., 18 Mill, Waterbury 91, 






SRAZING ALLOVS SILVER 
& Co., Inc., 118 Astor, Newark 0. 


— J. 
— age Corp., 547—89th, Unies 
Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 

General Plate Div., Metals and Controls 
Corp., Attleboro, ‘Mass. 

nea & Harman, 82 Fulton New York 3, 


N. Y. “Eany-Fio,” “‘gil-Fos. 


Makepeace Co., E., Attionere, Mass. 
—2,* Ca, Zz P. B., Indianapolis 
. In 





Ney Co., The J. M., 172 Elm, Hartforée 
1, Conn. 


Standard Metals Corp., 2623 Broad, WN 
Attleboro, Mass. 








BRAZING faeces. RINGS and 
WASHE 

American er Co., Waterbury 96, 

Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 80, Pa. 


Conn 
Boo 





BRONZE. See Brass, Bronze & 
Copper; also Phosphor Bronze. 


BRUSHES: CARBON, 


GRAPHITE 
METAL-GRAPHITE 


Carbon Co., 3450 8. 5320 

Ave. Cicero 50, Ill. “BBB.” 

Morganite, Ine., ‘3302—48th Ave., Long 
Island City 1, N. Y. 

National Carbon Company, Inc., 30 EK. 
42nd, New York 17, N. 

Ohio Carbon Co., 12508 Beres Rd. 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 440 Hall Ave, 
St. Marys, Pa. 

Speer Carbon Coe., St. Marys, Pa. 


**Multifiex.*’ 
Stackpole Carbon Co., St. Marys, Ps. 


BUSHINGS 
BEARING, see Bearings and Bushings 
COMPOSITION, see Plastics Custom 


ripen see Fibre. 
GLA8S, see Glass, Technical. 
MICA, 


see Mica. 
PORCELAIN, see Ceramies. 


FASTE 

United-Carr Fastener Corp., Dept. E-3, 
Cambridge 42, Mass. 

Cuyahoga Spring Co., 10270 Beree Rd, 
Cleveland 2, io. “Snap Clip.”’ 


BUTTONS sane CLIPS, SNAP 


CABINETS, SHEET METAL (Boxes, 


Chassis, Housings, Panels, Raoke, 
Tanks) 

Karp Metal Products Co., Inc., 128—80th. 
Brooklyn 32, N. Y¥. 

Lyon Metal Products, Inc., 239 Monroe 
Ave., Aurora, Ill. 

Overly-Hautz Co., 11500 Madison Ave., 
Seat 2, 

Riester & Co., 1256 W. 35th. 


Cleveland, Ohio, 
Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. **presteel.”’ 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See Fabrics. 
Insulating. 


CAPACITORS 

Aerovox Corporation, New Bedford, Mass. 
Aircraft-Marine Products, Inc., 1504 N 
Fourth St., Harrisburg, Pa. “AMP.” 

Cornell Dubilier Electric Corp., Dept, 

South | Plainfield, N. J. “Beaver,” 


OTD... ae Canton, Mase 


Electric | Auto-Lite Co., Toledo 1, Ohio. 
Federal Telephone and Radio Corp., ae 
aa eee, New York 4, N. 

Co., Section yises-br. 
Schenectady 5, N. Y 


Jefferson Electric Co., Bellwood, IL. 
~~ & Co., Inc.. P. B., Indianapolis 


Sprague Electric Co., North Adams, Mass 
Stackpole Carbon Co., St. Marys, Ps. 


Apparatus D Devt., 
**Lestrofilm 


CARBON AND GRAPHITE: (Con- 
taots, Electrodes, Anodes, Bearings, 
Discs, Piles, Plates, Plungers, 
Rings, Seals, ete.) 

(See also Brushes, Carbon) 
er Brothers Carbon oo 8. band 


Morganite Inc., Ave., Long 
Island City 1, N. Y. 

Qhio Carbon Co., 12508 Berea Bd 
Cleveland 11, Ohio. 

Pure Carbon Go., Inc., 440 Hall Ave. 
St. Marys, Pa. 
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to help you... 


beat motor heat! 


When overwork and ambient heat keep motor temperatures up, burnouts 
can be a constant threat to operation. To beat motor heat — to prevent 
frequent motor overhaul — insist on Deltabeston* magnet wire for every 
winding job. 

To help you beat the particular heat conditions your motors have to 
meet, Deltabeston is built in types for all high-temperature conditions 
up to 200 C. Made of purified asbestos, firmly bonded to high-conductivity 
copper, Deltabeston magnet wires are flexible for easy winding, heat- and 
moisture-resistant for long service. Deltabeston magnet wires are manu- 
factured in all sizes and shapes. 

Whether you do your own rewinding or send it to an outside shop, 


always specify heat-beating Deltabeston magnet wire to beat motor heat. 


To help you select 
Now, to help you select the proper magnet wires for your heat problem, 
an informative 20-page booklet is ready for mailing. It contains informa- 
tion on the heat-beating Deltabeston line and a handy selector chart. 


Just fill out the coupon, and mail it to us for your free copy. 


*Trade-mark Reg. U.S. Pat. Off. 
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HI-AMBIENTS 


Practical product suggestions 
from your Deltabeston 
Distributor 


FOR FLEXIBLE LEADS... on heavy apparatus 
that involves hot work, such as electric 
furnaces, cranes handling hot metals, and 
the like, Deltabeston motor lead cable, 
YK-2253, is a popular choice. Insulated 
with an impregnated wall of felted asbes- 
tos and asbestos braid, it resists heat, flame, 
oil, and corrosive vapors up to 125 C 
(257 F). 


FLUORESCENT FIXTURES . . . need heat- 
resistant wiring in and around the ballast. 
For those located in hot, humid places, al/ 
the wiring should be heat resistant. Why 
not make your installation with the same 
type of Deltabeston wire which ballast and 
fixture manufacturers use? 


WIRING JET PLANES .. . may be a long way 
from your business, but the choice of a 
Deltabeston aircraft wire for this extra- 
severe duty helps to explain why so many 
folks turn to us for solutions to “impos- 
sible” insulation requirements. 


aaa iT" 


Ata Sen Cables 


Section Y6-322 


General Electric Company 
Bridgeport 2, Connecticut 


Please send me th 
e new, fre 
Deltabeston magnet wires. e booklet on 


Name Title 


Company 


Address 


City 
























SAVE CONDUIT, 
COPPER AND LINE 
LOSSES, ACHIEVE 
CLEAN-LOOKING 
INSTALLATIONS 


with CHICAGO 


TRANSFORMERS 


















































Eliminate unnecessary 
runs of 115-volt wiring to 
machine tools, welders, 
and other production 
equipment. Install these 
versatile transformers on 
the same 220 or 440-volt 
power line used for ma- 
chine operation, and sup- 
ply lighting and other 115- 
volt requirements up to 
250 VA (continuous duty) 
with economy. 





































































@ Simple, convenient to mount—will fit on any FD or FS-type 
conduit box. 


@ Secondaries fused for overload protection. 


e ” b quality core and coil construction for long and depend- 
ble operating life. 


2 Dureble cadmium plated finish on shields and cover. 



































Write for prices and further details. 


Nala &¢ 









































Divis of Essex Wire Corporation 





3501 ADDISON STREET © CHICAGO 18, ILLINOIS 






































CARBON BRUSHES 


AT YOUR 
























































ARs 
REFERENCE BOOK 

















































































































“ORDER AN ADVANCE STOCK AND 

INSTALL AT A MOMENT’S NOTICE 
In Catalog 19-E, brushes are listed alphabetically by 
motor and equipment manufacturers name. At least 
15,000 styles of motors are listed. It’s a plain “dollars 
and sense” policy to order an adequate stock of emer- 
gency brushes, a few sets of each, and preserve 
economy in your motor maintenance. 


SEND FOR THIS CATALOG NOW! 














































BUY YOUR 
CARBON, BRUSHES 
FROM A 
SINGLE 
SOURCE 












THE OHIO CARBON 
COMPANY 


oO 
12508 BEREA RD CLEVELAND 11. OHIO 
























| CARTONS AND CONTAINERS, 


| CASTINGS, DIE. 





Speer Carbon Co., St. Marys, Pa. 
stackpole Carbon Co., St. Marys, Pa. 


PACKAGING 


Gair Co.. Inc., Robert, 155 E. 44th, New 


York 17, N. Y. 
Gaylord Container Corp., 111 N. 4th 
St. Louis 2, Mo. 


CASTINGS, ALUMINUM (See also 
Die Castings) 

Aluminum Company of America, 2179 
Gulf Bidg., Pittsburgh 19, Ps. “‘Aleos.” 


CASTINGS: BRASS, BRONZE AND 
COPPER 
Johnson Bronze Co., 570 Mill, New Castle, 


Pa. 
—_— & Co., Inc., P. BR., Indianapolis 6, 
Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Cenn. 


See Die Castings. 


CASTINGS, GRAY IRON 
Eaton Manufacturing Company, Foundry 
Division, 9771 French Rd., Detroit 13, 


ich, 
Electric Auto Lite Co., Port Huron, Mich. 
Wheland Co., The, Foundry Div., Chat- 
tanooga 2, Tenn. 


CASTING, 
Process 


PRECISION (Lost-Wax 


| International Nickel Co., 67 Wall, New 


York 5, N. Y. (Nickel and Alloys) 
“*Inco,”’ “‘Inconel,’’ ‘‘Monel.’’ 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 
Titanium ‘alloys we. Co., 111 Broadway, 
New York, N “TAM.” 


=: INSULATING AND SEAL- 


sages Co., 305 Franklin, Boston 10, 

ass. 

Bakelite Corp., Unit of Union Carbide & 
Corp., et 48, 30 E. 42nd, 


General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div.. 
Chemical Dept.. Schenectady 56. N Y 


| ‘Titanium Alloy Manufacturing Co., Niagara 
‘. ¥. 


Falls, N 


CEMENTS, LIQUID 
——— Co., 305 Franklin, Boston 10 
ass. 


CERAMICS 
Eleetrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 

Akron Porcelain Co., 2725 Cory Ave.. 
Akron 14, Ohio (A). 

American Lava Corp., Chattanooga 5, Tenn. 
“‘AlSiMag”’ (C). 

Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohio (A). 


| Colonial Insulator Co., 907 Grant, Akron 


11, Ohio (AB). 


| General Ceramics & Steatite Corp., Keas- 


bey, N. J. (AC). 

Frenchtown Porcelain Co., 9 Muirhead 
Ave., Trenton 9, N. J. (ABC) 
Illinois Electric Porcelain Co., 
Til. (A). 

Knox Porcelain Corp., Knoxville 1, 
Tenn. (A). 

Louthan Mfg. Co., 2000 Harvey Ave., 
East Liverpool, Ohio (A). 

New Jersey Porcelain Co., New York Ave 
& Plum, Trenton 5, N. J. 

Porcelain Products, Inc., 1241 W. Front, 
mine Ohio (A). 

Square D Co., 6060 RKivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 pees Ave., 
Trenton 9, N. J. (ABC 

Steward Mfg. Co., D. M., aes 1, 
Tenn. ‘“‘Lavite’’ (C). 

Stupakoff oom Mfg. Co., Latrobe, Pa. 
*‘Insulcon’”’ (B 

Titanium Alloy Mrs. Co., 111 Broadway, 
New York, N. Y. “TAM” (D). 

Universal Clay Products Co, 1540 E. 
First, Sandusky, Ohie (A). 


Macomb. 


| CHOKES 


Federal Telephone and Radio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 

Ohmite Mie. Co,, 4804 Flournoy, Chicage 
44, 


CHROME NICKEL ALLOYS. See 
Resistance Alloys. 


CIRCUIT BREAKERS 


Apparatus Dept., - 4 
Heinemann Electric Co, 988 Plum, 

Trenton, N. J. , 
Westinghouse Electric Corp., P. 0. Bos 

969, Pittsburgh 30, Pa. ‘“De-icn.’ 


CLAMPS, GROUND 
Tlsee Tube & Products Ce., 
Cincinnati 237, Obie. 











Trico Fuse Mfg. Co, 2048 N. Sth, 
Milwaukee 13, Wis. 








CLAMPS, TEST 

Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. 

Trico Fuse Mfg. Co., 2048 N. Sth. 
Milwaukee 13, Wis. 


CLEANING COMPOUNDS 

Mitchell-Bradford Chemical Co., 2446 @ 
Main, Bridgeport, Conn. 

Oakite Products, Inc., 18 H Thames, 
New York 6, N. Y. 


CLIPS, SNAP. See Rings, Retainer 


ere, ELECTRICALLY CONDUC. 
VE. (See Fabrics, Electrically 
Gocbintten 


CLOTH, INSULATING. See Fabrics, 
Insulating. 


CLOTH, TRACING. 


See Tracing 
Cloth & Paper. 


COATINGS, PROTECTIVE 


Bakelite Corp., Unit of Union Custis s 
Carbon Corp., Dept ao 42nd. 
New York 17, N. Y. 


COAXIAL CABLE. 
Cable, Insulated. 


See Wire and 


COIL CORES AND FORMS. (See also 
Ceramics; Tubing, Paper) 


Paramount Paper Tube .» 612 Le- 
fayette, Fort Wayne 2, I 
Precision Paper Tube 2035 W 


Co., 
Charleston, Chicago 47, Ii. 
Stackpole Carbon Co., St. Marys, Pa 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 325 
Broadway, New York 4, N. Y. 

Cambridge Thermionic Corp., 458 Concord 
Ave., Cambridge 38, Mass. 

Cote-Coill Co., tk 65 Pavilion Ave.. 


Providence 5, 
98 Main, Winsted 


Dano Electric Co., 
Conn. 

Electricoil Transformer Co., 417-421 Canal, 
New York 17, N. Y. 

Davis & Co., Iinc., Dean W., 1006 First. 
Kentland, Ind. 

Dinion Coil Co., Caledonia, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio .s . Ds 
F-416, 67 Broad, New York 4, N 

General Electric Co., Section Etve- “* 
Apparatus Dept., Schenectady 5. 

Gramer Company, 2734 N. Pulaski ‘iced. 
Chicago 39, Ill. ‘‘Gracoil.”’ 

Nothelfer Winding Laboratories, 11 Albe 
marie Ave., Trenton 3. N. J. “H-W-L” 

Radio Corporation of America, Commercial 
eens. Section CR 71, Harrison, 


COIL WINDING MACHINES 
Universal Winding Co., P. O. Box 1606. 
Providence 1, I. 


COMMUTATORS 

Kirkwood Commutator Ce., 1845 Carnegie 
Ave., Cleveland 15, QOhie. 

Nippert Electric Products Co., 1758 W. 
Mound, Columbus 16, Ohio. ‘“Nepco.” 


COMMUTATOR SAWS and SLOTTERS 
Ideal Industries, Ine., 1008 Park Ave., 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Cement, 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var 
nishes, Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 

Aireraft-Marine Products, Ine., 1504 N 
Fourth, Harrisburg, Pa. “AMP.” 

American Brass Co., Waterbury &&, Conr 

American Phenolic Corp., 1830 8S. 54th, 
Cicero 54, Ill. 

Burndy Engineering Co., Inc., 107 Bruck- 
ner Blvd., New York 54, N. Y. 

Cannon Electrical Development Co., 
Humboldt St., Los Angeles 31, Calif. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Federal Telephone and Radio Corp., 
F-416, 67 Broad, New York 4, ix. 

General’ Electric Co., Section A5S0- 193, 
Appliance & Merchandise Dept., Bridge- 


port 2, Conn. 

{deal Industries, Ine., 1008 Park Ave.. 
Sycamore, Ill. 

(sco Copper Tube & Preducts, Ins., 
Cincinnati 27, Ohio. 

Krueger & Hudepohl, Third & Vine Sts., 
Cineinnati 2, Ohio. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 16, Mo, 

Morse Co., Frank W., 1800 Soldiers Field 
Rd., Boston 85, Mass. 


ELECTRICAL MANUFACTURING 


etAYS tn CURRENT 
RELAYS ja CONVERSION 


wide Hi 
soon “of circuit WITH eee 
arrangements. f PRODUCTS 


FEATURES: Mounting area 
minimized. Vertical, balanced 
armature. Interchangeable 
unit contact pile-ups. Un- 
usually high contact pres- 
sures. Shock and vibration 
resistant. Three styles of as- ATR 
semblies: 1. Octal Base and ; 

removable cover. 2. Octal 
Base and hermetically sealed ee “nm” 
cover. 3. Header type con- . 

tainer, hermetically sealed. . 


° ——— BATTERY 
Also furnished with multiple | ' ELIMINATORS 


pin plugs for more than eight 

circuits. a 

Available in Series 63—Sur- For DEMONSTRATING and TESTING 
face Mounting type with re- 

movable cover, and solder ter- Series 61 Octal Base — AUTO RADIOS 


minals. removable metal cover. New Models Desi : : 
Kop i c rh gned for Testing D.C. Electrical 
Write for Bulletin 50-2 (appr. %4ths actual size). Apparatus on Regular A.C. Lines. Equipped with Full- 


Wave Dry Disc Type Rectifier, Assuring Noiseless, In- 


rT ) 1 mY AV} ANY ( T MT TT Relisbiltte Free Operation and Extreme Long Life and 
LARD PLL ADL ir . @ Eliminates Storage Batteries and Battery Chargers. 
ey Wee 2 Ose ee CY aay ee, de eS a, es @ Operates the Equipment at Maximum Efficiency. 

@ Fully Automatic and Fool-Proof. 

@ Type 60-ELIA . . . Rated Output 6.3 V. at 6.5 Amp. 
@ Type 120C-ELIO... Rated Output 6.3 V. at 14 Amp. 


UTI ee < ATR 
TAGS ~~ : AUTO 
—_ 





METAL 2 | = RADIO 


IDENTIFICATION TAGS P 
OF EVERY DESCRIPTION VIBRATORS 
For identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 


Stam Markings, as desired. Consecutively numbered tags a spe- ; ‘ i 
Seite Biosk con for customers who prefer to do their own marking. Designed for Use in Standard Vibrator-Operated Auto 


Write far Foes Geughes end Polina Radio Receivers.” Built with Precision Construction for 


Longer Lasting Life. 
NATIONAL BAND & TAG CO. 


DEPT. 9-683 NEWPORT, KENTUCKY | | ATR 


— STANDARD 


DYKEM STEEL BLUE DUTY. 


‘INVERTERS 
STOPS 


5 For Inverting D.C. to A.C. 
LOSSES } ya A Specially Designed for Operating A.C. Radios, Television 


Sets, Amplifiers, Address ee = og tow ~—- 
; vi - . ment from D.C. Voltages in Vehicles, Ships, Trains, 
= Pe oe Planes and in D.C. Districts. 
Seats. semctione > ; Write for New ATR Catalog—Today! 
Simply brush en right 
at the bench; ready 


for the layout in ° i e mar j EE PCD MIE BE a Rt ao ae 


few minutes. The 


a jae i] Lom eek 
Jt ee St lice diaitlalient alin de AMERICAN TELEVISION AND RAD 


same time prevents metal glare. Increases efficiency and accuracy. Quality Products Since 1931 


Write for full istormation st i. . 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. SAINT PAUL 1, MINNESOTA — U.S.A 
In Canada: 2466 Dundas St. West, Toronto, Ont. oo 
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cect 5 Points 


designers look for 
are found in 


ET 


MOTORS 


Essential to the ultimate successful ap- 
plication of small motors are the follow- 
ing advantages offered by K-C Motors. 


Plenty of power for the service intended. 


. Cool operation under specified service 
conditions. 


Quietness and smoothness in operation. 


Trouble-free performance in long, hard 
service. 


Designed for attractive eye appeal. 


All these points are inherent in K-C 
Motors without having to pay a pre- 
mium for them because K-C Motors are 
priced right. 


Built in fractional horsepower ratings 
and in some integral ratings at higher 
speeds. 


KINGSTON - CONLEY 
ELECTRIC COMPANY 


Division of The HOOVER COMPANY 
86 BROOK AVE., North Plainfield, N. }. 











Scintilla Magneto Div., Bendix Avation, 
Sidney, N. Y. 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 


CONTACTORS, MAGNETIC. Be: 
Kelays & Contactors. 


CONTACTS AND CONTACT POINTS 
— & Co., Inc., 113 Astor, Newark 5, 


J. 
Senialp is @.. C. 8., 233 Spring, New York 


callite Tungsten Corp., 547—39th, Union 

ty, ° 

Fansteel Metallurgical Corp., Nortb 
Chicago, Ill. ‘‘Fasaloy,’’ ‘‘Fastell.’’ 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. ‘“‘Gibsiloy * 

Heyman Manufacturing Co., 500 Michigan 
Ave., Kenilworth, N. J. 

Mallory & Co., Inc., P. BR., Indianapolis 

n 
os Soe The J. M., 172 Elm, Hartford 


onn. 

Stackpole Carbon Co., St. Marys, 

Standard Metals Corp., 262 eon N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘*Wilco.” 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘Heyeo.’’ 


CONTRACT MANUFACTURING 
Boehme, Inc., H. O., 915 Broadway, New 
York 10, N. Y. 


CONTROLLERS, MOTOR 
Allen-Bradley Co., 1816 8. Second, 
Milwaukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
108 Hawthorne, Hartford, Conn. 

Electro Switch Corp., 193 Board, Wey- 
mouth 88, Mass. 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

General Electric Co., Section =. 57, 
Apparatus Devt. Schenectady 5, N. Y. 
Master Electr Co., Dayton 1, Ohio 
(Magnetic Starters). 

R-B-M Division, essex Wire Corp., 
Logansport, Ind. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

ee, Inc., 150 N. 18th, 
Philadelphia 7 

Ward Leonard Blectrie Co., 84 South, 
Mount Vernon, N. 

Westinghouse Electric o., P. O. Box 
868, Pittsburgh 380, Pa. 


CONTROLS, FLOAT and LIQUID 
Level. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEM- 
PERATURE. See also Relays; 
Switches, Thermostats. 

Allen-Bradley Co., 1816 8. Second, 
Milwaukee 4, Wis. 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 158 Bristol Rd., Water- 
bury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, 
Fenwal, Inc., 23 Pleasant, Ashland, Mass. 


‘Thermoswi 

General Electric Co., Section yrese-€t. 
Apparatus Dept., Schenectady 5 Y. 

Jefferson Electric Co., Bellwood, mM 
Mercoid Corp., 4218 Belmont Ave., 
Chicago 41, Ill. 

Minneapolis- Honeywell Regulator Co., 2685 
Fourth Ave., 8., Minneapolis 8, Minn. 
Robertshaw Thermostat Co., Youngwood, 
Pa. 

Spencer Thermostat Co., 101 Forest St., 
Attleboro, Mass. 

D Company, 4041 N. Richards, 

Milwaukee 12, Wis. 

Ward Leonard Electric Co., 84 South St., 
Mount Vernon, N. Y. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and COon- 
tactors; Switches. 


CONVERTERS, ROTARY. 
See Motors & Generators. 


COPPER. See Brass, Bronze and 
Copper. 


COPPER, BERYLLIUM. See Beryl- 
lium Copper. 


CORD, INSULATED. See Wire and 
Cable. 


CORD SETS 

Accurate Insulated Wire . ,28 Fox, 
New Haven, 

American Electrical manne Go, Detroit 
2, Michigan. 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ti. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico” 


menemal Assemblies, Inc., Grand Haven, 

ch. 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘“‘Flamenol”’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 

— Electric Co., 70 River, Pawtucket, 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Paranite Wire & Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass. 

Plastic Wire & Cable Corp., 405 B 
Main, Jewett City, Conn. ‘‘Plastic-on”’ 

R-B-M Division, essex Wire Corp., 
Logansport, Ind. 

R. I. Appliance & Cordset Co., 198 
Weeden, Pawtucket, R. I. 

Royal Electric Co., Inc., Pawtucket, R. I 
United States Rubber ‘Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
Westinghouse Electric Corp., P. 0. Bo» 

868, Pittsburgh 80, Pa. 


CORD, RESISTANCE LINE. See Re 
sistance Line Cords 


oer, oe TWINE, ARMATURE ane 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

ates grater Company, Schenectady 1, 


Mitchell-Rand Insulation Co., Inc., 6) 
Murray, New York 7, N. Y. 
Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 30, Pa. 


CORES, COIL. See Coil Oores and 
Forms 


CORES, POWDERED IRON. See 
Powdered Metal Products 


CORES, REFRACTORY. See Oeramies 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. ““Hiporsil’’ 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9503 Arch, Lan- 
caster, Pa. 


COTTON SLEEVING. See Tubing 
and Sleeving. 


COUNTERS 

Bristol Company,158 Bristol Rd., Water 
bury 91, Conn. 

National Acme Co., 170 E. 181st Cleve- 
land 8, Ohio. “C “‘Nameo”’ 

Veeder- Root, Inc., Dept. 687, Hartford 8. 
Conn. ‘‘Gountrol”’ 


COUPLINGS, FLEXIBLE 
Electric 


Crocker- Wheeler Manufacturing 
moses, N 


a ‘ 
» Erie, Pa. (Bonded Rubber) 


CRYSTAL UNITS, 3. GEERTE 
Cambridge Thermionic 458 Coneoré 
Cambridge 38, 
Federal 7 and Radio Corp., pu 
F-416, 67 d, New York 4, N. 


CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastics, 
Oustom Molders and Extruders. 


DECALCOMANIAS 
Meyercord S. mo 7-12, 5828 W. Lake. 


DIALS, PANEL and INSTRUMENT 
Etching Co. of America, 1520 Montana, 
Dept. E-1, Chicago 14, IL 


Bye Free Inc., 460 W. 84th, New Yor’ 


DIAL LIGHT ASSEMBLIES. See 
Lights, Pilot & Indicator. 


DIE CASTINGS 

Aluminum Co. of America, 612 Gulf Bldg., 
Pittsburgh 19, Pa. (Aluminum) 

Electric Auto-Lite Co., Toiedo 1, Ob. 
(Aluminum & Zinc.) 

Madison-Kip Corp., 214 Waubesa, Madi 
son 4, Wis. (Aluminum & Zinc.) 

New Jersey Zinc Co., 160 Front, New 
York 7, N. . (Zine Die Castings 
Alloys.) ‘‘Horsehead.’’ 


DIE CASTING MACHINES 

Kux Machine Co., 3930 Harrison §&t., 
Chicago, Ill. 

Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mt. Gilead, Ohio. 


DIELECTRIC HEATING UNITS. Se 
High Frequency Heating Unite 


DIES, LAMINATION and 
PERFORATING 

Crescent Tool & Die Company, 1786 South- 
field Rd., Lincoln Park 25, Mich. 

Hoagland Mfg. Co., Inc., 2¥ Winton 
Bridgeport 4, Conn. 


ELECTRICAL MANUFACTURING 





TIME SWITCHES «+ 
Synchronous Self-Starting Motors 
RELAYS + Open or 
Can Type 


WRITE “Zodagy FOR CATALOG 


TA iG se eee el ke 
where dependable performance is 
PC ae 
DIAMOND SEAL for 
DIAMOND QUALITY. 


60 “STATE ‘STREET i + MANKATO, MINN. 


MANUFACTURERS of SET SCREWS 


Square Head Hollow Head 
5-40 to ¥2-16 5-40 to 34-16 


Headless 
2-56 to 42-13 


ALSO 
SCREW MACHINE 


PRODUCTS 
Unlimited Capacity 


GEORGE W. MOORE, INC. 
88 Beaver Street Waltham 54, Mass. 
Phone Waltham 5506 


elas Gardiner Brand ROSIN 
» CORE SOLDER is scientifically al- 
| loyed from the purest metals, 
| resulting in a precise composition 
which will give strong, corrosion- 
free bonds in all electrical work. 
Comes in 1 Ib. & 5 Ib. spools. 


METALS DIVISION 


AMERICAN SMELTING & REFINING COMPANY 
WHITING, INDIANA (CHICAGO) 
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Molded Plastic Parts 
of this type are 


Duck Sore 


FOR BOONTON 


Housing Molded by Boonton for Bendix Radio 


Have You a Production Problem that 
Molded Plastics Might Solve ? 


Just for a moment, let your thinking wander beyond the 
radio housing illustrated above. Sure, we mold plastic 
radio cabinets, but perhaps your products call for an- 
other kind of housing—such as for a business machine, 
an appliance, or some other type of equipment. 


If so, it will pay you to consider Boonton. We're fully 
equipped to mold the housings, parts, or products you 
need, in medium or large-sized runs from the best-suited 
raw plastic material, by one of the 4 major molding 
processes: straight compression, transfer, plunger, and 
injection. 


Many of our customers have saved substantial sums of 
money by asking our engineers to talk to their engi- 
neers before their products reached the purchasing 
stage. They've been amazed and pleased at the ways 
we've come up with design and production suggestions 
that shaved costs all the way around. Perhaps we can 
do the same for you. Write or phone the Boonton 
Molding Company, Boonton 6, N. J., BOonton 8-2020. 


Gree To Prospective Buyers 
of Molded Plastics 


“A Ready Reference for Plastics” 
Get this 80-page book. Factual data 
on design, comparative plastic proper. 
ties, molding methods. 


Aoacton tl 


MOLDERS OF MOST PLASTICS BY MOST METHODS 
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ping Problems 

















to YOUR . Strip 





There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 


























for quick, clean stripping of single or parallel conductors .. . 
rectangular, round or flat. . 





. solid or stranded wires. 


























TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of light insulation from 
round, flat, or rectangular wires— 
solid or stranded. Removes coating 
from ‘‘Formex"’ or ‘‘Formvar’’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 





































































































ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in- 
cluding marker thread — no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 




























































































BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities are 
limited. 


LEVER TYPE CABLE AND 












































WIRE STRIPPER 























Strips all kinds of single and 
parallel conductors and cable 
up to 54” dia. Recommended 
for type S, SJ and Power 
Cables. A production stripper. 












































““E-Z’' FOOT OPERATED 
WIRE STRIPPER 


For rubber covered wires — 
8 to 22 gouge — single or 
stranded. Recommended for 


P.O.S.J 


SUBMIT SAMPLES: ELECTRIC ROTARY TYPE 


WIRE STRIPPER 


Strips all types of single con- 
ductors, solid or stranded, up 
to ¥,” outside dia. 









































































Your Wholesaler, in consultation with Ideal 
engineers, will recommend the Strippers you 


need. IDEAL INDUSTRIES, Inc., Sycamore, Ill. 
(DEAL) MOST COMPLETE LINE 
Distributed “Through 


AMERICA’S LEADING WHOLESALERS 


Ltd., Montreal 




































































Canadian Distributor: Irving Smith, 
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Whistler & Sons, Inc., 8. B., 
tary Road, Buffalo 17, N. Y. 
able Perforating.) 


152 Mil 
(Adjus 


DISCS, BRAZING. See Brazing Disu 


DIVIDERS, VOLTAGE. See Resistor: 


DRAFTING EQUIPMENT and 
MATERIALS 

Bruning Co., Ine., Charles, 4746-43 
Montrose Ave., Chicago 41, IL 

ak Co., Industrial Photo 


Eastman Kod 
graphic Div., Rochester a ee ie 


Keuttel & Co., Hoboken, N. 2 
**Paragon.”’ 

Post Co., Frederick, 3650 N. Avondal 
Ave., Chicago 18, . 


ORAWN METAL SHAPES. (See alm 
Stampings. ) 

Electric Auto-Lite Co., Toledo 1, Ohto 

Scovill Mfg. Co., 18 Mill, Waterbury #1, 


Conn. 
Whistler & Sons, Inc., 8. B., 752 Mili 
tary Road, Buffalo 17, N. Y. 
Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.”’ 


DRILLING & TAPPING MACHINES 
Hamilton Tool Co., Ninth and Hanover, 
Hamilton, Ohio 


ORIVES, ELECTRONIC 

Federal Electric Products Co., 50 Paris, 
Newark 5, J. 

General Electric Co., Section Pr 57. 
Apparatus Dept., Schenectady 5 7 
“*Thy-mo-trol.’’ 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ““V-8"" 

Westinghouse Electric Corp., P. O. Boz 
868, Pittsburgh 30, Pa. ‘‘Mototrol.”’ 


DRIVES, M-G VARIABLE SPEED 
Unimax Switch Corporation, 460 W. 34th 
New York 1, N. Y. 


DRIVES, V-BELT 


Dayton Rubber Mfg. Co., Dayton 1, Ohio 


DUPLICATING MACHINES, DIE- 
LESS See Benders, Brakes & 
Shears. 


DYNAMOTORS. See Motors and Gen 
erators. 


ELECTRICAL SHEETS. 
Electrical. 


ELECTRODES, RESISTANCE 
WELDING 

Mallory & Co., 
6, Ind. 


See Steel 


Inc., P. R., Indianapolis 


ELEVATORS, PORTABLE 
West Bend Equipment Corp., 233 Water 
West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commercial Forms & Grades 


ENAMELS. See Lacquers 
EXPRESS SERVICES 


Air Express Div., Railway Expres 
Agency, 230 Park Ave., N. ¥. 17, N. ¥ 
EYELETS 


American Brass Co., 


Waterbury 88, Conn 
““Tru-Fiange.”’ 


Scovill Mfg. Co., 18 Mill, Waterbury 
, Conn, 

FABRICS, ELECTRICALLY CON- 
DUCTIVE 

Pacific Mills, Industrial Fabrics Dept., 
214 Church, New York 18, N. Y. 


(Sheets & Tapes) 
FABRICS, INSULATING (Sheets and 


Inc., 


Tapes) 

Varnished Cambrie, Cot- 
and Sleeving, Braided Fabries; Tape 
Haven 14, Conn. 

Co., Dept. M-19, 
Brand & Co., William, 
New York 12, N. Y. 
Section RIMA-678, 
Chemical Dept., 
Inc., Norwood, Mass. 
171 Camden, 
Insulation Manufacturers Corp., 565 W. 
Irv- 
ington 11, N. 


Fiber-Glass, 
ton, Linen, Silk, ete. (see also Tubing 
and Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 

Bentley-Harris Mfg. 

Conshohocken, Pa. 
276 Fourth Ave., 
New York 10, N. ¥. “Turbo.” 
Duplan Corporation, 512 Seventh Ave., 
General Electric Co., 
Resin & Insulation Materials Div., 
Schenectady 5, N. Y. 
Holliston Mills, 
Husite Div., The Huse Liberty Mica Co., 
18, Mass. 

Ideal Industries, 1008 Park Ave., 
Sycamore, Ill. 

Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & insulator Co., 

J. ‘*Fibron.” 
Mica Insulator Co., Schenectady 2, &. F. 
“‘Empire.”” *"Mico.”” 


Mitchell-Rand Insulation Co., Inc., 61 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**Natvar.”’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘*Varslot.’’ ‘*Varter.” 





Owens-Corning Fiberglas Corp., Dept 
866, Toledo 1, Ohio. ‘‘Fiberglas.”’ 
Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. ‘‘Tuffernel.” 


FAN BLADES. See Blades, Fan. 
FANS & BLOWERS 


Heinze Electric Co., 685 Lawrence, 
Lowell, Mass. 
Robbins & Myers, Inc., Motor Div., 
Springeld, Ohio. 
A Electric Mfg. Co., Menominee, 
ich. 
Smith Mfg. Co., Ine., F. A., 250 Davis, 
Rochester 2, N. Y. “Fasco.’’ ‘‘Pilot.” 
FASTENERS (Bolts; Pins; Nuts; 
Rivets; Screws; Washers) 
BOLTS and NUTS 
Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) 
Sheet Metal, Lock Spring Assembly 
Nuts (D) 


Screw Thread Inserts (E) 
Headed and Kolled Thread Parte— 
Studs, etc. (Cold Upset) (F) 

Spade Belts (S) 
Special Nuts (G) 
Allen Manufacturing 

Conn. (C) 
Allmetal screw Products 

83 Greene, 
American 


Co., Hartford 2, 

Co., Dept. EL. 

New York 13, N. Y. (A) 

Screw Co., Providence 1, MK 1 
(BF), (Cold Headed Screws) 

Buffalo Bolt o. North Tonawands 
N. Y¥. (A) 

Chase Brass & Cenper Co., Inc., Water 
bury 91, Conn. (AC 

Clark Bros. Bolt Co., Milldale, 
(ABF) 

Continental Screw Co., New Bedfore 
Mass. (AB) 

Corvin Screw Div., American Hardware 
Corp., New Britain, Conn, (ABG) 
— Auto-Liute Co., Toledu 1, Obte 

Ch 


( 
Harper Co., H. M., 2609 Fletcher, 
cago 18, Ill (ABC) 


Conn 


Holo-Krome Screw Corp., Hartford te 
Conn. (A), (Stripper bolts) 
Lamson & Sessions Co., 1971 W. sit 
Cleveland 2, Ohio (AB) 

Milford Rivet & Machine Co., 87 
Bridgeport Ave., Milford, Conn. (B) 
National Lock Washer Co., Newark 6 
N. J. (B) 

New England Screw Co., Keene, N. H. (B 
Palnut Company, Inc., 66 Cordier, Irv 


CDleas 


(F); 


ington 11, N. J. (C) 
rington, Conn. (ABF) 
& No 
Co., Port Chester, N 
Chicago 6, Ill. (ABF). 
1638 W. Hub 
Road Cleveland 
Wenco Mfg., 1186 W Hubbard. 
Locking a: 
Allen Manufacturing Co., 


Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 
Progressive Mfg. Co., 44 Norwood, Tor 
-_ & Prince Mfg. Co., Worcester, Mass 
(A) 
Russell, Burdsall & oe J Bolt 
Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48. Conn (F 
Sterling Bolt Co., 209 W. Jackson Blvd., 
Thompson-Bremer & Co., 
bard, Chicago 22, Ill. ‘‘Everlock’’ (C) 
Tinnerman Products, Inc., 2038 Fulton 
13, Ohio. “Speed 
Nuts’ (D) 
United-Carr Fastener Corp., 31 Ames 8t.. 
Cambridge 42, Mass. (G) 
22, Ill (8) 
PINS—Cotter 
Taper (G) 
Hartford 2, 
Conn, (H) 
Allmetal Screw Products Co., Inc., Dep 
EL, 33 Greene, New York 13, N. Y. (J 


Chase Brass & Copper Co., Waterbu 
91, Conn. (F) 
Corbin Screw Dtv., American Hardware 


Corp., New Britain, Conn. 


Hubbard Spring Co., M. D., 525 Centr, 
Ave., Pontiae 12, Mich. (F) 
Lamson & Sessions Co., 1971 W. 865t) 


Cleveland 2, Ohio (F) 


PRE-ASSEMBLED WASHERS an- 
SCREWS 

American Screw Co., Providence 1, RB. } 

Central Screw Co., 8501 8. Shields, Cb’ 


cago 9, Ill. 

Chandler Products Corp., 1491 Chardo 
Cleveland 17, Ohio, 

Clark Bros, Bolt Co., Milldale, Conn, 

i Screw Co., New Bedfore 

88. 

Corbin Screw Div., American Hardwar- 

Corp., New Britain, Conn. 


Lamson & Sessions Co., 1971 W. 850 
Cleveland 2, Ohio. 

National Lock Co., Rockford, Ill. 

New England Screw Co., Keene, N. 


B 
Pheoll Mfg. Co., 5700 W. Roosevelh 
Chicago 50, Til. 
ive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 


Russell, Burdsall & Ward Bolt & Nw 
Co., Port Y 


Beovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. 
Shakeproof, 2501 N. Keeler Ave 


ep 

Chicago 89, i 

Stronghold Screw Products, Inc., 212 W 
Chicago 12, Til 


Hubbard, 

RECESSED HEAD SCREWS 
——, Screw Products Co., Dept. EL 
83 Greene, New York 18, N. Y. 
American Screw Co., Providence 1, B. 1 

85 Charter Oa} 


Atlantic Screw Works, 
Ave., Hartford 56, Conn. 


ELECTRICAL MANUFACTURING 
































Maximum Wattage 
Dissipation for Size 






m= ANY SHAPE 
STAMPINGS—a2n¥ su: 
HPL’s Quick Press Method produces 
intricate precision metal stampings in 
various sizes and shapes from cold, 
punchable materials. Use this fast, ac- 
curate, low-tool-cost process. It is 
flexible to change yet maintains exact 
duplication. 


It’s HPL for Accurate, Low Cost 
LAMINATION JOBS 


HPL’s new low cost LAMINATION SER- 
VICE assures you of exact duplication and 
close tolerances of all types 
of laminations . . . Rotor and 
Stator parts, E and | lamina- 
tions, and pole piece seg- 
ments from any type or 
thickness of material. Ex- 
perimental, or quantity runs, 
also changes in design can be made at low costs with quick delivery. 


id ethane aonenemasiiati 




















Write to Dept. 26 for Literature 


Information Available on Shank Adapters for use in Die Sets 


2013 E. 65th ST., CLEVELAND 3, OHIO 








T HIS COMPACT, rugged type M 25 watt rheostat 
offers exceptional heat dissipation. An exclu- 
sive Hardwick, Hindle feature is the lock tab 


V4 : ~ | which prevents deformation of the contact arm 
Ow 4 fs 3 ircu hs | due to rough handling. Its steel stop pin will 
T rans 7 ormers, | withstand over 40 inch pounds torque. 

The resistance element is wound on a pure mica 
strip, embedded in vitreous enamel and sealed in 


a ceramic base—thus bonding inseparably the 
winding and base. 


+ 
The most economical way of 
providing low voltage circuits 
for the lighting and operating 
of machine tools is to run a 
branch line from the power line, 
using a transformer to step 
down the voltage. 
Dongan Transformers are being 
used for this purpose in indus- 
trial plants throughout the na- 
tion, reducing installation time 
and also conserving critical 
materials. 


And in our type M rheostats you have a choice 
| of 2 types of contact mechanisms, either a carbon 
| brush or a spring metallic contact. And also a 
| choice of 2 types of bases designed for either lug 
| type or screw type terminals, or any combination 
| thereof. 

Other types of Hardwick, Hindle rheostats, and 
| our many resistors offer you valuable exclusive 
| advantages. 











DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


pe . 
Write us today. Our engineers are at your 
service. 











HARDWICK, HINDLE, Inc. 


Rheostats and Resistors 
Subsidiary of 


The National Lock Washer Company 
NEWARK 5,N. J. Established 1886 U.S.A. 





~ 






‘The Dongan Line 
Since Nineteen-Nine é 













MARCH 1948 











PSAs 


ELECTROMAGNETIC 
CONTROL 


































































This i is the latest catia sostiiods ASCO Automatic 
Transfer Switch, rated 3 pole, 300 ampere for 3 
phase service. It’s front connected for service at 
top and bottom; back connected for load circuits 
at center. It’s also available with all terminals 
back connected. Sizes range from 75 to 1,000 
amperes, all forms and for AC & DC; for inductive 
and non-inductive loads. 











Every power and lighting circuit where human 
beings, production and valuable processing are 
involved should have two independent sources of 
current — normal and emergency. Every control 
center distributing such a load should have the 
normal and emergency service connected by a 
sure acting, dependable automatic transfer switch. 
We recommend the design illustrated here for 
this purpose. Streamlined to fit into modern pan- 
els, it provides the same dependable ASCO trans- 
fer service as always. 















Automatic Transfer Switches Remote Control! Switches 
Contactors Relays 


We also manufacture a complete line of Solenoid 
Operated Valves for Automatic and Remote Con- 
trol of Liquids and Gases. 


Aulomalic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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Atlas Bolt & Screw Uo., 1130 Ivanhu 
Cleveland 10, Ohio. 

Central Screw Co., 3501 8. Shields, Ch. 
cago 9, Ill. 

Chandler Products Corp., 1491 Charan 


Cleveland 17, Ohio. 
Chase a & Suen Co., Inc., Wate 
ury 
Continental Screw Co., New Bedford, Mas. 
American 


Corbin Screw Div., Hardwar 
Corp., New Bri Conn. 

Harper Co., H. M., Fletcher, Chi 
cago 18, Ill. 

International Screw Co., 9446 Roselaw 
Ave., Detroit 4, Mic 


Lamson & Sessions Co., 1971 W. 86u 
Cleveland 2, Ohio. 

Milford Rivet & Machine Sa. 871 Bridg. 
port Ave., Milford, Conn. 

National Lock Co., Rockford, Ill. 

neon Lock Washer Co., Newark ¢ 


> ae 
National Screw & Mfg. Co., 2440 E. 75th 
Cleveland 4, Ohio, 


New England Screw Co., Keene, N. B 


Parker-Kalon Corp., Varick, Ne 

York 14, N. Y¥, 

Pawtucket Screw Co., o's ucket, a. 3 
. Roosevelt, 


Pheoll Mfg. Co., 5700 W 
cago 50, IIL 

Reading Screw Co., Norristown, Pa. 

Reed & Prince Mfg. Co., Worcester, Mas: 
Russell, eee & Ward Bolt & No 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Proo 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 


Chicago 39, Iil. 
Southington Hardware Mfg. Co., Soutt 
Ch 


ington, Conn. 
ae Bolt Co., 209 W. Jackson, 
cago 6, ' 
Stronghold Screw Products, Inc., 212 W. 
Hubbard, Chicago 12, 
9685 Grinnell, De- 


Wolverine Bolt Co.. 
treit 18, Mieh. 


RIVETS 


Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. 

Aluminum Co. of America, 217% Gulf 
Bidg., Pittsburgh 19, Pa. “ 

Buffalo Bolt Co., North Tonawanda, N. Y. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Ine., E. L, 
Dept. F-10, Wilmington 98, Del., (Ex- 
plosive) 

Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Reed & Prince Mfg. Co., Worcester, Mass 

Russell, Burdsall & Ward Bolt & Nut 
Co., v— Chester, N. 

ee & Son, Ine., nam T., Chicago, 


Sterling Bolt > 209 W. Jackson Blvd., 


Chicago 6, 

SCREWS—Cap and Set, Machine 
(H); Self-Tapping (J); Special 
(K) 

Allen Mfg. Co., Hartford 2, Conn. (H, K) 
Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 13, N. Y. (H) 


—_ Screw Co., Providence 1, R. I. 


(HJ) 
Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
= Bolt Co., North Tonawanda, N. Y. 
) 


Camcar Products Company, 608 18th Ave., 
Rockford, Ill. (K) 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. (H) 

Clark Bros. Bolt Co., am. Conn. (H) 
Continental Screw ‘o., New Bedford, 
Mass. “‘Holtite,’’ Tap’ (HJ) 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. (HJK). 


Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (HJ) 

Holo Krome Screw Corp., Hartford 10, 
Conn. (H) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. (HJ) 

Moore, Inc., George W., 88 Beaver, 
Waltham 54, Mass. (H) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 


Te Screw Co., Keene, N. H. 
Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y.. (HJ) ‘“‘Gear-Grip’’ 
Progressive Mfg. Co., 44 Norwood, Tor- 

rington, Conn. (H) 


a Prince Mfg. Co., Worcester, Mass. 

( 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (HJ) 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Unbrako’” (H) 


Sterling Bolt Co., 209 W. Jackson Blvd., 
Chicago 6, Til. (HJ) 


WASHERS—Flat (K); Lock and 


Spring (L) 


Allmetal Screw Products Co., Dept. EL, 
88 Greene, New York 18, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Inc., Water- 

bury 91, Conn. (KL) 
Clark Bros. Bolt Co., Milldale, Conn. (H) 
Continental Screw Co., 
Mass. (K) 


New Bedford, 





Gibson Co., William D. (Div. Associated 


Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Il. 


Harper Co., H. M., 2609 Fletcher, Chi- 


cago 18, Ml. (KK) 
Hubbard Spring Co., M. D., 625 Central 


Ave., Pontiac 12, Mich. (K) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (KL) 

National Lock Washer Co., Newark 5, 
N. J. “‘Kantlink’ (L) 

Palnut Company, Inc., 66 Cordier, Irv- 
ington 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave., 
Chicago 10, Ill (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 


Sterling Bolt Co., 209 W. Jackson Blvd, 
Chicago 6, Til. 


Th son-Bremer & Co., 1688 W. Hub- 
bard, Chicago 22, Ill. *“Everlock”” (KL) 

Wrought Washer Mfg. Co., 2200 8. Bay. 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., Glenville, Conn. 

Felt Products Mfg. Co., 1536 Carroll 


Ave., Chicago 7, TL 
Felters Co., 210-U South, Boston 11, 


Mass. 
Western Felt Works, 4035 Ogden Ave., 
Chicago 28, Ml. 


FIBRE-GLASS. See Fabrics, inse 


lating 


FIBRE, PHENOL. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. (Board, Sheet 
Rod, Tubing) 

Baer Co., N.-S., 
N. J 


Montgomery, Hillside, 











Continental-Diamond Fibre Co., New. 


18, Delaware. 
Husite Div., The Huse Liberty Mica Co 
171 Camden, Boston 18, Mass. 
Insulation Manufacturers Corp., 665 W 
Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co, Ine., 5) 
Murray, New 
National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘‘Peorless,” **Vuleot.”” 
Rogers Corp., Manchester, Conn. 
Taylor Fibre Co., Norristown, Pa. 


West Virginia Pulp & Paper Co., 28¢ 
Park Ave., New York. N v. Ter 
site,” ‘‘Electrite *’ 


Yardley Plastics Co., 138 Parsons Ave., 


Columbus 15, Ohio. 


FILLING COMPOUNDS. See Cements 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 


Chrysler Corp., Amplex Div., Detroit 8) 
Mich. 
Moraine Products Division, , Geners' 


Motors, Dayton Ohio. ‘‘Porer. 
FILTERS, RADIO INTERFERENCE 


Deutschmann Corp., Tobe, Canton, Mase 
“Tobe.”’ 


Federal ep and Radio Corp., Dept 
F-416, 67 Broad New York 4, N. Y. 
General Electric Go., Section 1669-51 
Apparatus Dept., Schenectady 5, N. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquers 
Enamels & Varnishes. 

FLEXIBLE CORDS. See Wire ane 

Oable, Insulated 


FLEXIBLE SHAFTING 
Walker-Turner Co., Inc., Plainfield, N. 4 


FLUORESCENT LAMP AUXILIARIES 


(For Resistors, see Resistors, Instru 
ment & Hadio: See also Capacitors) 
Acme Electric Corp., 35 Water, Cubs 

Y 


| > # 
Arrow-Hart & Hegeman Electric Co., 10% 
Hawthorne, Hartford 6, Conn. 
Davis & Co., Dean W., 1006 First, Kent 
Ind. 


land, 
Electric Co., Section A50-122 


General 
Appl. & Merchandise Dept., Bridge 


2, Conn. 
okne mt * on N. Pulaski Road, Chi 
cago 39, 


Jefferson ‘electric Co., Bellwood, Til. 

Sprague Electric Co., North Adams, Mow 

Westinghouse Electric Corp., Box 
Pittsburgh 30, Pa. 


FLUX, SOLDERING. See Soldering 
Compounds 
FOOT SWIVCHES. See Switches 


FORGINGS 


Aluminum Company of America, 3179 Gul! 
Bldg., Pittsburgh 19, Pa. (Aluminum) 
American Brass Co., Waterbury 89, Conn 


**‘ Anaconda’ 
& Brass, Inc., 230 Past 
se York 17, N. Y. (Neo 


— 
Beovill will Mf Co., Forgings Div., 18 Mill 
Waterbury 91, Conn. (Non- ferrous) 
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PROMPT DELIVERY! 


Stainless Steel 
MACHINE SCREWS and Rivets 


WE ALSO 
STOCK: 


Cap Screws 

















Bolts 


Washers 


Nuts 


CREWS, nuts. washers, pins — Socket Screws 
Allmetal carries the largest stock ° 
in the country of stainless steel fasten- 
ers and screw machine parts. Our Weed mean 
complete facilities for heading, tap- 
ping, drilling, reaming, slotting, turn- Taper Pins 
ing, stamping, broaching and center- ° 
less grinding make possible prompt Pi 
delivery of specials, too. Write for our Cotter ties 
free 83-page catalog today. 


Pipe Fittings 


” 


Etc. 





Send for Free Catalog 
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KESTER fluxes 
Do it Faster 
ZB with Kester! 



















Increase the efficien 
and speed of all sold- 
ering operations with Kester Fluxes, 
the proper flux for any soldering job. 
Consult our engineers, without 
obligation, on any Flux problem. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 


PREFERRED Eastern Plant: Newark, New Jersey 
SINCE 1899 Canadian Plant: Brantford; Canada 





ONE OF THE MANY . 


Maced 


ELECTRICAL SPECIALTIES 
A LAMP SOCKET ADAPTER 
Designed for use in Single Contact 
Candelabra Bayonet Receptacle to 

take Medium Screw Base Lamp. 

Popular in Photographic Field. 
Other Adapters for solving many 
Lamp conversion problems. 
Ask for Bulletin No. 47 






AVAILABLE THROUGH ELECTRICAL JOBBERS AND DISTRIBUTORS EVERYWHERE 


FRANK W. MORSE COMPANY 
BOSTON 35, MASSACHUSETTS 


MARCH 1948 


TITLE: WEW TIMING DEVELOPMENTS 


Sa eee ao aaa 
ATL: SYNCHRONOUS MOTORS 


SLOW SPEED MOTOR 


New motor engineered to demand 
for a low cost unit with tr output 
shaft speeds. Single gear train replaces 
the double train formerly required for 
reduction from 450 rpm rotor speed — 
material and part costs are cut, pro- 
duction simplified. Designed specificall 
for such applications as stoker aa 
oil burner controls, chart drives, time 
switches, thermostats, control instru. 
ments, etc. Available for 1 revolution 
per 12 hours, 1 day and 1 week 











OSCILLATING SHAFT 


ovement of drive shaft 
ore, ee - 
ial linkage between rive whee 
yer “Seandord model — 
using 30 rpm motor, furnishes comple’ 
30° shaft oscillation every 2 — ~ 
Control of current pulses in © 
fence timers is typical application. 





Normal rotary ™ 
is converted to 


SPECIAL THRUST BEARING 


Drive shaft and bearing assembly de- 
signed to absorb vertical thrust. Special 
shaft assembly incorporates ball bear- 
ing; set-screw assures proper adijust- 
ment of shaft and bearing. Typical 
applications include displays, turn- 
tables, barber poles . . . all installations 
where load on output shaft is heavier 
than can be safely carried by standard 
construction. 


nee mm neem 00 06 46 NE AO ATL PTE ETEERESS LS LOSES PRESS AIDES 





























rsatility and wide range of the Haydon 


meet jal requirements. 
ams to a Send for new 


These designs are typical of — . 
i _ . providing timing mec m ; 
Nour needs are unusual, consult Haydon timing engineers. 


Haydon Engineering Data Catalog. 


: _— 
Write HAYDON 2503 Elm Street, Torrington, Connecticu 
rite : 



















MANUFACTURING COMPANY, INC 
TORRINGTON, fa ool eaten hy 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 


MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


That’s our FUNCTION! 


There’s not a great problem involved 

to meet specific requirements “on de- 

livery” - any wire can be manufac- 

tured “to pass.” But it’s another mat- 

ter to meet these same requirements 
year after year under the severe strains and loads 
in service. 


Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 
Litzendraht 


COMPANY 


CONNECTICUT 


Enameled Copper 
Enameled Iron 
Enameled Alloy 
Enameled Aluminum 
Silk Covered 


HUDSON WIRE 


1 
WINST 








| Heyman Mfg. Co., 
| Walker Co., 


| Essex Wire Corp., 


| Electrical Assemblies, 
| General 


FREQUENCY CHANGER SETS. Se 
Generators 


FUSE HOLDERS, MOUNTINGS anc 
CLIPS 


Tisco Copper Tube & Products, Inc., Cip 
cinnati 27, Ohio. 

Jefferson Electric Co., Bellwood, Ill. 

Howard B. Jones Div., ae it Corp. 
2460 W. George, Chicago 1 Th. 

Morse Co,, Frank W., 1300 Beidiors Field 

Rd., Boston 35, Mass 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


FUSES 

Federal Electrical Products Co., 50 Paris 
Newark 5, N. J. ‘‘Noark.’ 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N. ¥ 

Jefferson Electrie Co., Bellwood, Ill. 

Royal Electric ay Inc., 95 Grand Ave. 


Pawtucket, R. I. 
Trico Fuse Mfg Co., Milwaukee, Wis 


FUSIBLE ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5, 
. ¥. (“Cerro- 
Eutectic ; 


American Smelt- 
120 Broadway, 


“*Cerro- 


) 
Federated Metals Div., 
ing & Refining Co., 
N. Y., N. Y. 


GAGES ee and 
VACUUM) 

Electric aes, Lite Co., Toledo 1, QOhie 

United States Gauge Div., American Ms- 
— and Metals, Inc., Sellersvilie, 


GALVANOMETERS. See Instruments 


GASKETS 

Armstrong Cork Co., 9503 Arch, Lancas- 
ter, Pa. (Cork Compositions) 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Garlock Packing Co., Palmyra, N. Y. 

Rogers Corp., Manchester, Conn. (paper 


pressboard) 
United States Rubber Co., 1230 ya 


of Americas, New York 20, N 


GEARMOTORS. See Motors and Gen- 
erators. 


GEARS and PINIONS, METAL 


Chrysler Corp., Amplex Div., Detroit 18. 
Mich. (Powdered) 
Medill Ave., 


Gear Specialties, 2635 W. 
Chicago 47, Ill. 

Perkins Machine & Gear Co., Springfield 
2, Mass. 


| GEARS and PINIONS, NON-METAL- 


LIC. See Fibre; Plastics. 


GENERATORS. 
Generators. 


See Motors and 


GLASS-FIBER CLOTH and TAPE. 


See Fabrics, Insulating 


GLASS-BONDED MICA 


General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
(mycalex) 


| GLASS-SEALING ALLOYS 


Cerro De Pasco Copper Corp., 
40 me New York 5, N. Y. 


sea 
Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. ‘‘Kovar.”’ 


Dept. 5, 
“‘Cerro- 


| GLASS, TECHNICAL 
| Kopp Glass, 


Inc., Swissvale, Pa. 


GOLD. ROLLED (Plate and Wire) 


“e Co., The J. M., 172 Elm, Hartford 


» Conn. 
| Standard Metals Corp., 262 Broad, N. 


Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘*Wileo.’’ 


GRAPHITE. See Carbon and Graphite. 
GRIPS and CLAMPS. STRAIN RE- 
LIEF 


=. Michigan Ave., 


. eyco. 
George, 118 Amsterdam 
Ave., Passaic, N. J. “‘Gripmaster.”’ 


Kenilworth, N. J 


HARNESSES 
WIRE 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Electric Auto-Lite Co., Port Huron, Mich. 

Fort Wayne 6, Ind. 

Federal Telephone & Radio Corp., Dept. 
F 416, 67 Broad, New York 4, N. Y. 

Grand Haven, Mich. 


Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol’’ 
Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 
= Electric Co., 70 River, Pawtucket, 


and ASSEMBLIES, 


Electric Co., 


Paranite Wire & Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington St., Boston 7, Mass. 


HEATING ELEMENTS and UNITS 

General Electric Co., Section a ® 57, 
Apparatus Dept., Schenectady 5 Y. 
Hartford Element Co. » Inc., 276 Windsor, 
Hartford 5, Conn. 

Lewis Engineering Co., Naugatuck, Conn. 
Tuttle & Kift. Inc., 1823 N. Monitor 
Ave., Chicago 89, Ill. ‘“Thermo-Kleen.’ 

**Monotube.”’ 

Vulcan Electric Co., Danvers %, Mass. 
Westinghouse Electric Corp., P. 0. Bar 
968, Pittsburgh 30, Pa. “Uni-Therm.”’ 
Yale & Towne Mfg. Co., The, Room 1088, 
Chrysler Bidg., New York i7, N. ¥. 


HERMETIC SEALS. See Seals and 
Terminals 


HIGH-FREQUENCY HEATING UNITS 
See es 
ent ike Co., Section Bee), 
nae lease Os. = rr ¢ 8-50, 351 
W. 19th, New York li, N. ¥. “Heat- 


master.” 
Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 380, Pa. 


HIGH-NICKEL ALLOYS. See Nieke) 


HOLDERS, COMMUTATOR BRUSH 


Phoenix Electric Mfg. Co., T11 W. Lake. 
Chicago 6, Til. 


HYDRAULIC EQUIPMENT. Also eee 


Presses, Hydraulic. 
Denison Engineering Co., 
Rd., Columbus 16, Ohio 
Motors, Pumps) 


IMMERSION HEATER UNITS. Gee 
Heating Elements & Units. 


1199 Dublie 
(Valves 


IMPREGNATING COMPOUNDS. See 
Cement; Waxes and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 


INDICATORS, SPEED. See 
Tachometers. 


INDIUM ALLOYS 


Cerro De Pasco Couper Corp., Dept. 6. 
40 Wall, New York 5 , N. Y¥. “‘Cerre- 
low,” ‘‘Cerroseal.”’ 


INDUCTION HEATING. See High 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, 


Incandescent. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Bendix Aviation Corp., 1456 Taylor Ave., 
Baltimore 4, 

Bristol Company, 158 Bristol Rd., Water- 
bury 91 onn. 

Burlington Saegoemnent Co., 520 Feurth, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Telephone and ‘Radio Corp.. t 
F-416, 67 Broad, New York 4, N. 

General ' Electric Go., Section e69-6t 
Apparatus Dept., Schenectady 5. N. ¥ 

Ideal Industries, ‘Inc., 1008 Park Ave., 


Sycamore, Til. 
ais 104—Sth Ave., New 


kagte ?, Gyr, y.. 

or 

Radio Corporation of America, Commereial 
Engineering, Section CR 71, Harrison, 
N. J. 

Bimpson Electric Co., 5200 W. Kinsie 
Chicago 44, TIL 

Triplett Electrical Instrument Co., Dept. 
D-28, Bluffton, Ohio. 

United States Gauge Division of Amer- 
ican Machines and Metals, Inc., Sellers 
ville, Pa. 

Weston Electrical Instrument i 683 
Frelinghuysen Ave., Newark 5, 3. 


INSTRUMENTS and ACCESSORIES. 
LABORATORY STANDARD 

one Mfg. Co., 4804 Flournoy, Chicage 
44 


Weston Electrical Instrument Corp., 589 
Frelinghuysen Ave., Newatk 5, N. 2 


INSULATION, WIRE (Ceramio and 
Synthetic) 

Ansonia Electrical Div., Noma Electrie 
Corp., Ansonia, Conn. ‘‘Ankoseal.”’ 
du Pont de Nemours & Co., Inc., E. L, 
Plastics Dept., Room 187, Arlington, 

N. J. “Polythene.” 
Goodrich Chemical Co., B. F., Dept. I-18, 
Rose Bidg., Cleveland 15, Ohio. “Geon’ 
ne 5 Electric Co., North Adams, Mass. 


Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington St., Boston 7, Mass. 

United States Rubber Co., 1230 Avenue 
of the Amerieas, New York 20, N. Y. 
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PE tH BRUSH -HOLDERS 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES... 


1. Molded plastic casing 4. Open dimensions to fit a!! 


requirements 
5. Detachable cap 
3. Solder clip for easy assembly 6. Ventilation area to reduce heat 


2. Extruded brass insert 


“THE IDEAL EQUATION” 


WE MAKE... simplified YOU GET... smooth brush SHEETS 


brush holder that requires less 
material, assembly time, and labor 
...@ product proven by over 10 
years of wide use. 


action that insures lasting satis- 
factory performance. Practical— 
through complete range of sizes. 
Economical—through reduced 
all-around costs. 


EXTRUSIONS 
CUT AND 


a Ct) PO. amaar em acm) MOLDED PARTS 


711 W. LAKE ST. ee 


Component parts processed 
from Acadia Synthetics excel 
in many characteristics—in- 
cluding plasticity, elasticity, 
resilience, etc.—plus greater 
resistance to light, air, heat, 
wear, oil and age. Possible 
applications are almost un- 
limited. Acadia Synthetic 
Rubbers cut, mold and ex- 
trude to very close tolerances 
—in any shape, size or type. 

In checking specifications, you may 
find that the original part, re-designed 
in an Acadia Synthetic, gives superior 
performance, greater dependability 
and longer service—very often at 
lower cost. Whatever your require- 
ments may be . . . Acadia’s engineers 
will gladly help you select the right 
synthetic rubber and adapt it to your 
product. Write today. 


Offices in All Principal Cities 
Largest Independent Manufacturers and Cutters of Felt 
4035-4117 Ogden Avenue, Chicago 23, Illinois Branch 


The Universal 
Liquid Cement 


“ Ready-to-use Waterproof 
Backed by 37 Years’ Acceptance Dries Quickly 
Proved ideal for holding calibrating screws . . . holding mercury switch 


tubes im clips . . . insulation non-fray . . . and moisture proofing . . 
handy for repair work where speed and strength are needed. 


Write for free sample and test this superior product to your own 
satisfaction! 

Special adhesives developed to meet industrial requirements. Our lab- 
oratory is at your service for such problems. 


Packed for convenience in tubes; pint, quart, and gallon cans 


AMBROID CO. 
Est. 1910 


305 Franklin St. Boston 10, Mass. 


More wire? 
Less wire? 


In the same space 


Wind more wires on these bobbins. 
Wind less. You can do either, be- 
cause you need no insulation, and 
wires fit between those in lower 
layers. Let us help you with coil 
base problems. Send B/P or spec- 
ifications; or write for samples. 


Gp,» A CADIA 
PRECISION PAPER TUBE CO. CRD era rats Shae tbat 


Ma d 
chews 6 Inssand Pose PRODUCTS 


2035 W. Charleston St., Chicago 47, Ill. 4 
DIVISION WESTERN FELT WORKS q 


Plant No. 2, 79 Chapel St., Hartford, Conn. 
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Pictured: 
Sheet metal 
housings 
for motors 
and wheels 


in sheet metal fabricating 


It's a service that “covers” every requirement for 
producing your special, and your standard, sheet metal 
units—from design to finish .. . and in any quantity. 
The modern trend is to streamlining for simplicity, 
but if a complex shape is the right answer, R & T has 


. MANUFACTURERS 
Special Steel Equipment 
Meto!l Coses—Cobinets 

CONTRACTORS 
Sheet Metol 
Building Products 
VENTILATION, 
AIR CONDITIONING 


W. 25TH ST. 


the complete facilities to make it 
either way, efficiently. 


THE 


di3354- a ae ty 


COMPANY 


CHerry O154 
CLEVELAND, OHIO 





INVERTERS, ROTARY. See Motor. 
and Generaters, 


INVERTERS, VIBRATOR. See 
Vibrator Converters. 


(RONS, SOLDERING. See Soldering 
Irons. 


JEWEL LIGHT ASSEMBLIES. Be 
Lights, Pilot. 


KNOBS and HANDLES, MOLDED 
See Plastice—Custom Molders. 


LACQUERS, COIL DIPPING. Be 
Varnishes, Compounds and Resins 
Insulating. 


LACQUERS, ENAMELS and VAR 
NISHES, FINISHING 
Ambroid Co., 805 Franklin, Boston 10, 
du Pont de Nemours & Oo, E. 1 
aes Dept., Room 187, Arlington 
7 es oy Pittsfield, Mass 
ve., 
lyptal.”” 


D., St. Louis, Mo 
Pedigree.” 


Irvington Varnish & Insulator Co., Irv 

Maas & Waldstein Co.. Newark 4. N } 
“Motletone ° 

Monsanto Chemical Co., Plastics Div. 
Springfield 2, Mass. 

Schenectady Varnish Co., 100 Congress, 
Schenectady, N. ° 

The Sherwin Williams Co., Industrial Div., 
Cleveland 1, Ohio. 


LADLES, MELTING. See Pots and 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
“ye * Co., Inc., 118 Astor, Newark 5, 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
Standard Metals Corn, “263 Beeed Wr 
eo 4, N. 
Attleboro, Mass. 
Wilson Co., H. A., 
5, N. J. “"Wileo.” 


LAMINATED PLASTICS eo Plastice 


LAMINATIONS, MOTOR AND 
TRANSFORMER 

Chicago Transformer Corp., 3501 Addison, 
Chicago 18, III 

HPL Manufacturing Co., 2013 FE. 65th, 
Cleveland 8, Ohio 

Hoagland Manufacturing Co., Inc., 29 
Winton, Bridgeport 4, Conn. 


CAMPS. FLUORESCENT 

venera ectric, Lam rt 

wee ek | Cleveland, ae, Dawe ment, Nels 
estinghouse Electric Corp., P. 0. 
8, Pitter 8 Pe’ 8 Be 


LAMPS, INCANDESCENT AND 
ona 
era ectric Co., Lamp Depart . 
Nela Park, Cleveland, Ohio. a 
North American Electric Lamp Co., 1082 
a (Carbon), St. Louis 6, Mo. 
alco.” 
Solar Electric Co., Warren, Pa. 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 8, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE (Pilot and 
Indicator) 

General Electric Co., Nela Specialty 
Div.. Lamp Dept., 1 Newark. Hoboken, 
WwW J (Neon Glow) 

Herzog Miniature Lamp Works, Inc., 12-28 
Jackson Ave., Long Island City, N. ¥ 
“*Sol- Rex.’’ 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. “Nalco.” 
Westinghouse Electric Corp.. P. 0. Bor 

868, Pittsburgh 80, Pa 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
= Co., 2308-F N. 11th, &t. Louts 4 
0. 


LENSES. PRESSED GLASS 
Kopp Glass Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, N 
Britain, Conn. ‘Flud-Lite.’’ 


LIGHTS, PILOT and INDICATOR 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford. Conn. 

Dial Light Co. of America. Inc.. 900 
Broadway, New York 8. N. Y. ‘’Dialco.”’ 

Drake Mfg. = 1718 W. Hubbard, Chi- 


22. 
. Co., 211 Bartholomew Ave., 


.. 810 King, Morris- 

town N. J. ‘‘Pioneer.”’ 

Square D Co., 4041 N. Richards, Milwav- 
kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LOUDSPEAKERS 
Radio Corporation of America, Commercial 
eee. Section CR 71, Harrison, 


LUBRICATORS, OIL and GREASE 
Gits Bres. Mfg. Co., 1840 8. 
Ave., Chicago 28, Ill. 
Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


LUGS and TERMINALS 
Aircraft-Marine Products, Inc., 


Pa. 
“Wig 
“U-Grip.” 
American Brass Company, Waterbury 88, 


Burndy Engineering Co., Inc., 107 Bruck- 
ner Blvd., New York 54, N. Y. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Iisco Copper Tube & Products, Ine., 
Cincinnati 27, Ohio. 

Howard B. Jenes Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Krueger & ee, Third & Vine, 
Cincinnati 2, 0. 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. a 

Rajah Co., Bloomfiefild, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 389, Il. 

Sherman Mie. t.. = B., 12 Barney, 
Battle Creek, ich. 

Thompson-Bremer & Co., 1688 w. Hub- 
bard, Chicago 22, Ml. ‘‘Everlock. 


MACHINES—See 8S fic Headings; 
Balancing; Coil Winding; Die Oast- 
ing; ee ae nae £ 

t; Rivet Set ; re » 
oor etagees Wire: Ture Insulating 

MAGNETIC MATERIALS. See Steel, 
Electrical; Iron, Magnetic Oore; 
Nickel-Iron Alloys; agnets, Per 
manent. 


RECORDING TAPE 
Indians, Btoe Products Co., 6 N. Miebo 
ee jo 2, Til. 
Minnesot oo ‘Mining & Mfg. Co., St. Pav) 
6, Minn. 


MANENT 
MAGNETS, PER = 


Indiana Steel Products Co., 
Ave., Chicago 2, Ill. * 
Fxinico,”” ““Cunteo,” “Cunife, 


manal,”’ ‘‘Vectolite.” 
MAGNIFIERS. See Lights, Machine 


MANGANIN WIRE. See Wire, Resto 
tance. 


MATERIALS HANDLING EQUIP 


MENT 

West Bend Equipment Corp., 283 Water 
West Bend, Wise. ‘“Weld-Bilt 

Lyon Metal Products, Inc., 239 Monroe 
Ave., Aurora, Ill. 


MERCURY ARC RECTIFIERS. Se 
Rectifiers, Mercury Arc 


MERCURY RELAYS. See Relays ane 
Contactors 


MERCURY SWITCHES. See Switches 


MERCURY VAPOR LAMPS. See 
Lamps, Mercury Vapor. 


METALLIZED GLASS. See Glase 
Technical. 


METALS, LAMINATED. See Lamir 
ated Metals. 


ALS, PRECIOUS. See Gole 
aioe; Silver, Laminated Metale 


TALS, RARE 
Seed penetangiest Corp., North Om 
Mallory Te co., Inc., P. B., Indianapelt» 
6, Ind. 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glase 
Bonded Mica. 


MICA, MOLDED and LAMINATEO 
(Sheets, qo — Rings. 
ashers, etc. 
: a William, 276 Sart Ave. 


New York 10, N. Y. 
Husite Div., The Huse Liberty Mics Ce 


Camden, Boston 18, 5 
mF Manufacturers Corp., 566 W 
Washington Blvd., Chicago 6, TL 
Macallen Co., 16 Macallen, Boston %7 


Mass. 

Mica Insulator >. Saaperte dy 1, N. ¥ 
“Micanite,”” ‘“Munsell. 

Mitchell- and Tneulation _ OF’ In., 8 
Murray, New ™S. Y. 

New England Mica Co., Inc., 80 Woere 
Ave., Waltham, Mass. 


UNDERCUTTERS 
~— Industries Inc., 1008 Park Ave. 
Sycamore, Ill. 
ONES 
Kmperite Co. 561 Broadway, New Yert 
12, N. ¥. 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics 
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PRACTICALLY EVERY KIND, TYPE AND SIZE 


Cartridge Type Heaters 


MANY IN STOCK 


SPECIALISTS IN ELECTRICAL HEATING UNITS 
Flat — Immersion — Tubular — Bent Tubular — 
Cartridge — Special. 


It’s a pleasure to work with you in solving 
Electrical Heating Problems 


VULCAN ELECTRIC COMPANY 


DANVERS 2, MASS. 


Mekers of Electric Soldering Tools, Solder Pots and a 

wide variety of Heating Elements for assembly into 

manufacturers’ own products and of Heating Special- 
ties that use electricity 


) RES 


Scientifically Designed For 
e PEAK PRODUCTION 
e INCREASED SAFETY 
e LOWER COST 
Machine builders everywhere are 
adopting TRICO Automatic Oil- 
ers as standard equipment on 
their present and planned ma- 
chines. 
TRICO Oilers offer added sales fea- 
tures such as: . . . Visible oil supply 
. Thorough bearing protection . . . 
Streamlined appearance. . . Increased 
prestige. 
WRITE FOR CATALOG 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


f CONDUCTION TYPE 
1200 WATTS 


AC ONLY 


@ BIMETALIC TYPE 
fe CONDUCTION TYPE, 1500 WATTS Bidar nox 1000 WATTS 


AC ONLY AC ONLY 


GENERAL THERMOSTAT CORP. 


2060 BRONX STREET, NEW YORK 60, N. Y. 
COED AS A EILEEN ETE ES SLL LEA “EERE TOSSES 
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... for the best work 
pliers can perform 


Peak performance on busy production lines depends on 
many things—among these are good workers . . . pre- 
cision machines . . . quality tools. When the need is for 
pliers, the answer is Kleins. 

Klein Pliers are drop forged from the finest steel, each 
pair individually tempered and tested. Each pair has 
the proper balance, just the right spring to the handles 
to minimize hand fatigue. A fitted hinge keeps jaws 
aligned—the carefully matched knives cut quickly, cleanly. 

There are Klein Pliers for every purpose. Get full 
information now on these quality tools. 


Ask Your Supplier 
Foreign Distributor: International Standard Electric Corp., New York 


A copy of the Klein Pocket 
Tool Guide, showing the 
Klein line and contain- 
ing valuable tool informa- 
tion, willbesentonrequest. 


Since 1857 


Mathias om MLEIN= & om 


















‘NATIONAL 


MOLDED PRODUCTS, INC. | 
ST. MARYS, PA. | 





























SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 


















Hundreds of standard 


JONES 


TERMINAL PANELS 
ME Me aaa 


FOR 
SPECIALS 








Send your 
specifications 
for prompt 
quotation 














Several pages of Jones Cata- 
log No. 16 illustrate standard 
and special panels we are 
constantly producing. Latest 
special equipment enables us 
promptly to produce prac- 
tically any panel required. 
Send print or description for 
prices, without obligation. 
Hundreds of standard ter- 
minal strips also listed. Send 
for Catalog, with engineer- 
ing drawings and data. 


JONES MEANS 
Proven QUALITY 


TTT Cm TSC 


Cinch Mfg. Corp. 
2460 W. GEORGE ST. CHICAGO 



















18, ILL 













MOLDING MACHINES, PLASTIC 

Lake Erie Engineering Corp., 878 Woeée 
ward Ave., Buffalo 17, N. Y 

Kux Machine Co., 3930 W. 
cago 34, Ill. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 
Corp., 


Fansteel Metallurgical 
Chicago, Ill. 
ueers & Co., Inc., P. R., Indianapolis ¢ 


MOTOR-GENERATOR- SETS. 
Motors and Generators. 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 Madison Ave. 
Cleveland 2, Ohio. 


Be 


MOTORS and GENERATORS 
(Standard Voltages) 


Miniature—Under 1/50 Hp. 
Fractional—1/50 to 1 Hp. 
Integral—i to 744 Hp. 
Integral—Over 7}4 Hp. 
(Also Low Voltages) 








Airway Electric Appliance Corp., Toledo, 
Ohio (123). 

Alliance Mfg. Co., Alliance, Ohio. 
pakt’’ (AIL) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (125689V) 
Barber-Colman Co., Rockford, Ill. 
col’’ (ADSLY) 
Bodine Electric Co., 


**Power- 


**Bar- 


2256 W. Ohio, Chi- 


cago 12, Ill. (1234ADUSLV) 

Burke Electric Co., 3712 W. 12th, Erie, 
Pa. (123567890) 

Century Electric Co., 1806 Pine, &t. 
Louis 3, Mo. (124567890V) 

Cramer Co., Inc., R. W., Biver &t., 
Centerbrook, Conn. (ASL) 
Crocker-Wheeler Electric Manufacturing 
Co., Ampere, N. J. (567890LV) 
Cyclohm Motor Corp., 5-17 46th Rd, 
Long Island City 1, N. Y. (5689A8) 
Delco Products Div., General Motors 
Corp., Dayton, Ohio. (A12568V) 
Eastern Air Devices, Ine., 583 


Dean. 
Brooklyn 17, N. Y¥ “EAD” (AB14) 


Eicor, Inc., 1501 W. Congress, Chicago 7, 
Ill. (125) 

Electric Indicator Co., Parker Ave., 
Stamford, Conn. “‘Alp’’ (ADUS1238LVT) 

Electric Motor Corp., Racine, Wisc. 
(ADU123LVT) 

Electrical Mfg. Co., The, Lake at Fourth, 
Racine, Wise. (ADU123) 

Electric Specialty Co., 212 South, Stam- 
ford, Conn. (1234567890V) 

Klekraft Mfg. Co., 8 Ackerman Ave., 
Clifton, N. J. (124) 

Emerson Electric Mfg. Co., The, St. Louis 

ait. _ sone 

airbanks, Morse & Co., Chica; , 
(145689) ign haa 


Fairchild Camera & Instrument Corp., 
Dept. A, 88-06 Van Wyck Blvd., Jamaica 
Ln & (AS) 

Federal Telephone & aoe Corp., Dept. 


F 416, Newark 4, N. (G) 
General Electrie Co., “pation e- 57, 
Apparatus Dept., Schenectady 5 x 


(ADU 81234587890LV) 


Hansen Mfg. Co., Inc., Princeton 8, Ind. 
“*Synchron’”’ (ADSLY) 

Haydon Mfg. Co., Inc., 2508 Elm, Torring- 
ton, Conn, 

Haydon Co., The A. W., Waterbury 82. 
Conn. (ADSLY) 

Heinze Electric Co., 685 Lawrence, Lowell 
Mass. (AD4) 

aren Electric Motors, Howell, Mich 

Jack & Heintz Precision Industries, Ine., 


Cleveland, Ohio (1) 


Harrison, Chi- 


Norw 





MOUNTINGS, RUBBER and 
SYNTHETIC. 


Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Barry Co., L. N., 179 Sidney, Cambridge 
89, Mass. ‘‘Barrymounts.” 

Lord Mfg. Co., Erie, 


Pa. 
Surprenant Electrical Insulation Co., Dept 
C, 199 Washington S8t., Boston Y, Masa. 


MOVEMENTS, CLOCKS and TIMING 


Haydon Co., A. W., Waterbury 32, Conn. 
Haydon Mfg. Co., Inc., 2503 Elm, Tor 
rington, Conn. 








NAME AND Sea THUS TeGt PLATES 

Cleveland Decals, Inc., 2515 Rd., 
Cleveland 15, Ohio. 

Electric Auto-Lite Co., Port Huron, Mich 

Etching Company of America, 1520 Mon 

tana, Dept. E-12, Chicago 14, Ill. 








quasn> 
Supeuisiy 





Janette Mfg. Co., to 


cago 6, Illinois, 


556 W. Monroe. 
(1256V) 


Kingston-Conley Electric Co., 86 Brow 
Ave., N. Plainfield, N. J. (15) 

Lamb Electric Co., The, Kent, Ohie 
(ADUS1234) 

Master Electric Co., The, Dayton 1, Ohie 
(124567890) 

Ohio Electric Mfg. Co., The, 


, 5905 
Ave., Cleveland 4, Ohio. (124567V) 
Packard Electric Div., General 
Cerp., Warren, Ohio. (128) 
Peerless Electric Co., The, Warren, Obie 


(12568) 
Pesco Products Div., Borg-Warner Corp., 
Dept. 8-8, 11610 Euclid Ave., Cleveland 


6, Ohio. 


Rae Motor Corporation, P. O. Box 291, 


Racine, Wisconsin (ADU123LVTjs 
Redmond Co., Iinc., Owosso, Michigas 
(AD12V) 
Reliance Electric & Engineering Co., 1064 
Ivanhoe Rd., Cleveland 10, Obio 
(5689V) 


Reuland Electric Co., 3001 W. Missiee 
Rd., Alhambra, Calif. (58) 

Robbins & Myers, Inc., Springfield, Obie 
(ADU8123456780V) 

Russell Electric Co., 342 W. Hurea. 
Chicago, Ill., ‘‘Raytheon”’ (1). 

Seruggs Co., The Loyd, 1023-83 B 
Sixth, St. Louis 1, Mo. (A) 

Bignal Electric Mfg. Co., Menominee 
Mich. (ADU123V) 

Small Motors, Inc., ma SY) 2076 Elstes 


Ave., Chicago 14, Ill. 
Smith Mfg. Co., Inc., F. A., 250 Davis 
2, N. Y. (ADU123LVT) 
Star Electric Motor Co., 200 Bloomfielé 
Ave., Bloomfield, New Jersey. (12567890) 
Sterling Electric Motors, Los Angeles 22. 
Calif., (158). 
Telechron Inc., Dept. H, Ashland, Mase 
(A8) 


Tisdall Electric Motor Co., 1128 Greenup. 
Covington, Ky. (1). 
U. 8. Electrical Motors, Inc., 200 B 


Slausen Ave., Los Angeles 11, Calif 


(158L) 
Valley Electric Corp., 4221 Forest Part 
Blvd., St. Louis 8, Mo. (158) 


Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (12568LV) 
Wesche Electric Co., The B. A., 1626-18 
Vine, Cincinnati 10, Ohio. **Weleo 

(125689V) 
Westinghouse Electric Corp., P. O. Bos 
2025, Buffalo 5, N. Y. 


(ADUS1234567890VT) 


a 


General Electric Co., Plastics Div., Chem- 
ical Dept., Pittsfield, Mass. (Plastics) 
ans ta . 
opp Press, Inc., 460 W. 84th, New York 
sans N. aNig, Plastics) we 
leyercor. ept. 7-12, 5823 W. Lak 
Chicago 44, Ill. (Decals) . 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupro-Nickel) ‘‘Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co., Ine., Water- 


bury 91, Conn. 
International Nickel Co., Ine., 67 Wall, 
New York 5, Y. ‘“‘Ineo,”’ *‘Monel,”’ 


“*Inconel,’’ ‘‘Ni-Span.”’ 
Scovill Mfg. Co., Waterbury 91, 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


Conn. 


American - Dy Co., Waterbury 88, Cona. 


“An 
Bridgeport Brass Co., ye 2, Conn. 
. Inc., Water- 


Chase Brass & Copper 


bury 91, Conn. 
Federated Metals Div. American Smelting 
‘ _ Co., 120 Broadway, N. ¥ 


Riverside Metal Co., Riverside, N. J 


Beovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 


See Steel, Stainless. 
NUTS. 


OHMMETERS. See Instruments 
OILERS. 


See Fasteners. 


See Lubricators. 





ELECTRICAL MANUFACTURING 





















POWREX MERCURY SWITCHES 


Proven Dependability Since 1929 Z zn" SPRINGS for 
| Complete range | ; Z ELECTRICAL | 
a. Z EQUIPMENT 
30 amperes. A 


Write for 
Bulletin M10 


POWREX SWITCH COMPANY 
P. O. Box 206, Watertown 72, Mass. 


<a Seo # 
rete a UJ RN LEY | ‘ £ SPRING ASSEMBLIES for 
’ Electrode Holders are among 
THE ORIGINAL the many millions of cus- 
‘ tom-built coil spring and 
a FAVORITE wire part applications pro- 
FOR 45 YEARS duced for electrical equip- 


e ment and appliance manu- 
facturers by the Cuyahoga 


MAKES SOLDER FLOW Spring Co. ; a 
Undoraritore Leberetertes QUICK AND FAST “s x Send us your — 
Manufactured by te al 


BURNLEY BATTERY & MFG. CO. ~ Me CUYAHOGA SPRING (Z. 


NORTH EAST, PENNSYLVANIA 10251 Berea Road, Cleveland 2, Ohio 








“And I'm the largest, heavy- 

duty SELETRON Selenium Rec- 

tifler — 12°x10-15/16"x5”. 
“rm the smallest, They call on me for really 
strongest SELETRON rugged service in AC-DC CIRCUIT Half-Wave 3 Phase Half-Wave 


Selenium Rectifier — conversion.’ 
just 1°x1"x7/8". I'm leg 130 a 


used for so many ap- 


plications where high 7 OUTPUT V 130 Cap. Load 12.5 
output and compact- 
nsee ts cogubved.” OUTPUT AMPS .100 250 (Fan-Cooled) 
No need to quarrel, whether large or small, there’s a SELETRON 
Selenium Rectifier for practically any application. And we can 
build any size to your specifications. 
WRITE TODAY FOR FULL INFORMATION. ADDRESS DEPT. S-39 
Yes, both the Mite 
and the Mighty agree . 


Now off the press! Send for our new bulletin today! 


_ 

| SELETRON Division, Radio Receptor Co., Inc. 

i 251 West 19th Street, New York 11, N. Y. 

j Send me your new bulletin “SELETRON Selenium Rectifiers,” 
i without obligation. 


SELETRON DIVISION 
RADIO RECEPTOR CO..Inc. ERR 


Since 1922 in Radio and Electronics 


251 WEST 19th STREET NEW YORK 11, N.Y 


MARCH 1948 











FOR YOUR 
I TTI 
APPLICATION 
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@ @ © 1/6T01/3HP, SPLIT PHASE, 
CAPACITOR START AND 
THREE PHASE, 1725 AND 
3450 RPM. 



























































e@ @ @ 1/81T01/4HP, SINGLE AND 
THREE PHASE, 1725 AND 
3450 RPM, TOTALLY EN- 
CLOSED. 

































































© @ @ 1/6T01/3 HP, SINGLE AND 
THREE PHASE, 1725 AND 
3450 RPM. 









































ELEKRAFT 


MANUFACTURING CO. 















nm @ 


ACKERMAN AVE. 
LIFTON, NW. J. 















































































































































Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 
























Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with ‘plugs and connec- 
tors are made to customer’s s cations. 

Investigate today the eo seibility of incorporat- 
ing into your plans this quality low price rheostat. 


THE ELECTRICAL MANUFACTURING CO. 
LAKE AT- FOURTH, RACINE, WISCONSIN 









































RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES _ 


















PACKAGING. See Cartons and Oop 
tainers. 


PACKINGS. See Gaskets. 
PALLADIUM. See Platinum. 


PANEL CONTROL UNITS 
ee Co.,°1816 8. Second, Mi 
waukee 4, 
Arrow-Hart. - Hegeman Electric Co., 10: 
Hawthorne, Hartford, Conn. 
General Electric Co., Section H669-51 
Apparatus Dept., Schenectady, N. Y. 
ee Electric Co., 99 Plum, Trentos 


Square D Company, 4041 N. Richard 
Milwaukee 12, Wis. 
Ward Leonard Electric Co., 84 South 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. 0. Be 
868, Pittsburgh 30, Pa. 
PANELS, METAL. 
Sheet Metal. 


PAPER, INSULATING 
Acme Wire Co., 1255 Dixwell Ave., Ne» 


, 1-11 Montgomery, Hill 
side, N. 


Cottrell Paper Co., Inc., Fall River, , Mass 
““Copaco,”’ “Coparex,”’ “N ha 
General Electric Co., Section KIMA-678, 
Resin & Insulation Materials Div.. 
Chemical Dept., Schenectady 5, N. Y. 
ee & Vose Co., East Walpole, 
ass. 
Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, IIL 
Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 
= a Co., Schenectady 1, N. Y. 
mpire. 
Mitchell- Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
Corp., y 


See Oabinets 


National Varnished Products 
Randolph Ave., Woodbridge, 
**Natvar.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘Peerless.’ 

Paper Manufacturing Co., Philadelphia 28, 
Pa., ‘‘Neutrelec’’. 

Rogers Corporation, Manchester, Conn. 


PAPER, TRACING. See Tracing 
Cloth and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., Bloomsbury, N. J. 


PERMANENT MAGNETS. See Mag- 
nets, Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, 
“*Anaconda,”’ 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
— & Co., Inc., P. R., Indianapolis 6, 


Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. Z 
Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND 
TUBES 


General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America, Commercial 
agora. Section CR 71, Harrison, 


Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif. 


PHOTOELECTRIC CONTROLS 
General Control Co., 1200 Soldiers Field 


Rd., Boston 34, Mass. 
General Electric Co., mompenies Dept., 
Thompson Rd., Syracuse, N ;. 
Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, 
Belmont Ave., 
e 


Mercoid 
Chicago 41, Ill. ‘‘Visafiame.”’ 
P. 0. Box 


Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, &. J. 
“*Photronic.” 


PHOTOGRAPHIC PAPER 
Eastman Kodak Co., Industrial 
graphic Div., Rochester 4, N. Y. 


PIEZOELECTRIC UNITS. See Orystal 
Units. 


PILES, CARBON RHEOSTAT. 
Carbon & Graphite. 


PILLOW BLOCKS. See Blocks, Pil- 
low. 

PINS, COTTER AND LOCK. 
Fasteners. 


PLASTIC MOLDING nares 
Cellulose Acetate 


Photo- 


See 


See 


Ethyl Cellulose {B) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (3) 
Vinyl Alcohol (EK) 

Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafiuorethylene 5} 
Allyl Resin Q) 








Bakelite Corp., Unit of Union Carbide & 
Carbon ept. 48, 30 E. 42nd, 
. (EFIM) 


Plastics, Room 137, Arlington, N. J 
(ADGHEP) “Lucite,”” ‘‘Polythene,”’ 
“Tefion.’” 

Durez Plastics & Chemicals, Inc., 132 
Walck Koad, North Tonawanda, z. 


(E) (Casting Resins) 
General Electric Co., Plastics Div., Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 


Mass. 

General Molded Products, Inc., 1297 Ash- 
land Ave., Des Plaines, Ill. 

Goodrich Chemical Co, B. F., Dept. 1-3, 
Rose Bldg., Cleveland 15, Ohio. ““Geon,”’ 

“*Kriston’’ (MQ) 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. “‘Cerex,”’ ‘‘Lustron,”’ 
““Fibestos,"’ ‘‘Nitron,’’ ‘‘Resimene,”’ 
“Resinox,” “‘Styramic’’ (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
~ 2137 Sylvan Ave., Toledo 6, Ohio 
(CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 

American Insulator Corp., New Freedom, 
Pa. ‘‘Aico.”’ 

Auburn Button Works, 
York 


Barber-Colman Co., 

Boonton Molding Co., Boonton, N. J. 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, TL 

Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Federal Telephone and Radio om, a 
F-416, 67 Broad, New York N.Y. 

General Electric Co., Plastics Div. 
ical Dept., 1 Plastics Ave., Pitesnena 
Mass. ‘‘Textolite. 

Bae Feces Ine., 460 W. 84th, New Yors 


Irvington Varnish & Insulator Co., Irving 
ton 11, N. J 

Kuhn & Jacob Moulding & Tool Co., 1204 
Southard, Trenton 8, N. J. 

Kurs-Kasch, Inec., 1419 8. Broadway 
Dayton 1, Ohio. 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton, Chicago 39, Il. 

Phalo o — Corp., 25 Foster, Worces 


Inc., Auburn, New 


Rockford, Ill. 


ter 8, 
Richardson Co. Melrose Park, ID 
**Insurok.”’ 
Degen Brothers, 2500 W. Irving Pk. Blvd.. 
hicago 18, Ill. 


S3urprenant Electrical Insulation Co., Dept 
C, 199 Washington S8t., Boston t. Mass 
Synthane Corp., 2 River Road, Oaks, Pa. 
Watertown Mfg. Co., 700 Echo Lake Ra 
Watertown. Conn 
Yardley Plastics Co., 
Columbus 15, Ohio. 


PLASTICS—LAMINATED 
FABRICATORS 

Barber-Colman Co., Rockford, Il. 

Chicago Molded Products Corp., 1034 RB 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Neward 
18, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

General Electric Co., Plastics Div., 3} 
Plastic Ave., Pittsfield, Mass 

ape Rha Inc., 460 W. 84th, New Yord 


Haitte Div., The Husite Liberty Mica Co. 
171 Camden St., Boston 18, Mass. 

Kurz-Kasch, Inc., 1419 8. Brosdway 
Dayton 1, Ohio. 

Mica Insulator Co., See 1, - Y 

Midwest Molding & Mfg. Co., N 
Whipple, Chicago 12, Til. 

Richardson Melrose. Park, ™ 
**Insurok.”’ 

Rogan Brothers, 2500 Irving Park Blvd., 
Chicago 18, Tl. 

Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS, LAMINATED (Sheets. 
Rods & Tubes) 

Baer Co., N. 8., 7-11 Montgomery, Hil) 
side, N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., re 48, 30 EB. 42nd 
New York 17, 

Continental-Diamond Fibre Co., Neward 
18, Delaware. 

Durez Plastics & Chemicals, Inc., 619 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Plasties Div., Chem- 
ical Dept., 1 Plastics Ave., Pittafield. 

Mass. ‘“‘Tertolite.” 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mica snouts Co., Schenectady 1, N. Y 


**Lamico 
Monsanto "Chemical Co., Plasties Div. 
Springfield 2, Mass. 
National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘‘Phenolite.”’ 
Richardson Co., Melrose Park, 
**Insurok.”” 
Synthane Corp., 2 River Road, Oaks, . 


Westinghouse Electric Corp., P. O. 
868, Pittsburgh 80, Pa. ““Micarta.”’ 


138 Parsons Ave., 


PLATING GENERATORS. See 
Metors and Generators. 


PLATINUM and PLATINUM PROD 
UCTS (See also Contacts) 
Baker & Co., Inc., 118 Astor, Newark 5 


N. J. 
—_ °- C. 8., 238 Spring, New Yors 
Gentral’ Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 


ELECTRICAL MANUFACTURING 


MSGILL 


TRADE MARK 


POSITIVE ACTION 
FROM ANY ANGLE 


The patented universal pull lever action of LEVOLIER Switches 
provides instantaneous control from any angle. Their high 
quality, watch-like construction guarantees dependability and 
longer service. Specially designed sizes and types are easily 
applied to motors, fans, electrical appliances and lighting fixtures. 

Model Number 41, shown here, is the most compact 6 amp. 
switch on the market today — only %” thick. Particularly adapt- 
able for canopy mounting. Qualifying for a “T’ Rating by Under- 
writers’ Laboratories, through many years service, it will safely 
take an initial surge of 48 amps. — eight times its rated capacity. 


NDNNDD NAAT 
— 


ONLY McGILL MAKES 
A complete description of the 


* many types and sizes of 
wevoller LEVOLIER Switches is found 
in McGILL Catalog No. 43. 

Send for your free copy 


SWITCHES today. 


Meee MANUFACTURING CO., INC. 


Electrical Division 


250 N. CAMPBELL STREET VALPARAISO, INDIANA 








REG. U. 8. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes 


HERZOG 


MINIATURE LAMP WORKS inc 


12-23 JACKSON AVENUE LONG ISLAND CITY, N. Y 


NA" 


TERMINALS = === == 


SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 
ACCURACY @ PRECISION @ REASONABLE CHARGES 


Modern Equipment and Factory 


NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
17 Virginia Avenue, Providence 5, R.. I. 


crew 


ATTN TRC eee 


MARCH 1948 

















THERE IS AN 


ELEMENT OF SUPERIORITY 
in the 


Sflmerican 
Beaut 


| ELECTRIC SOLDERING IRON 


Not only the superior construction of the 
heating element, but the sturdy quality 
of the other units, makes this the pre- 
ferred iron for all industrial uses ... . 
It is dependable, durable and efficient. 












































































































































TEMPERATURE REGULATING STAND 


An adjustable-thermostati- 
cally controlled stand for 
regulating the temperature 
of an electric soldering iron 
when at rest. 







































































AMERICAN ELECTRICAL HEATER COMPANY 


DETROIT 2, MICHIGAN, U. S. A. 


















































































































































FAIRCHILD PRECISION 
LINEAR POTENTIOMETER 


























The Fairchild Type 747 precision linear potentiometer was chosen for this 
computer assembly, because of its characteristic advantages of low noise 
level, high resolution, extreme linearity and very long life. 

Because of these inherent qualities, Fairchild potentiometers are commonly 
specified for installation in computer assemblies, calibration controls, servo 
mechanisms, and other instruments demanding unusually high accuracy. 
Contributing to this high accuracy is the low noise level of Fairchild potentiom- 
eters resulting from expert design and construction of the wiping contact 
and winding assembly. These factors assure an absolute minimum of extra- 
neous signal. 

For complete data on these small precision instruments address: Dept. H, 
88-06 Van Wyck Boulevard, Jamaica 1, N. Y. 


V a2 ra s 
ipa : i 
; FY OT BAL CAMERA 




























































































AND INSTRUMENT CORPORATION 


























| one 4A ee 82 Fulton, New Yorb 


schentnas Co., D. E., Attleboro, Mass. 
Ney Co., The J. M., 172 Elm, Hartfore 


1, Conn. 

Wilson Co., H. A., 105 Chestnut, New 
ark 6, N. J. 

PLIERS 


Klein & Sons, Mathias, 3200 Belmonm 
Ave., Chicago 18, 


PLUGS and CAPS, ATTACHMENT 

General Electric Co., Section A50-122 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. 


PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Mil, 

Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
Cornish Wire Co., Inc., 15 Park Rew, 

New York, N. Y. ‘‘Cerwiee.”’ 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol.”’ 

Interstate Mfg. Co., 125 | , Sussex Ave., 
Newark 4, N. J. ‘““Ince. 

Federal Telephone and Radio Ou. Dept 
F-416, 67 Broad, New York 4, N. Y. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Til. 


Mines Equipment Co., 4223 Clayton Ave., 


St. Louis 10, Mo. 


| Morse Co., Frank W., 1300 Soldiers Field 





| 
| 


Rd., Boston 35, Mass. 
National Electric Products Corp., Pitts- 


burgh 380, Pa. 
Packard Electric Div., General Motors 
Corp., Warren, Ohio. 
U. 8. Rubber Co., 1230 Avenue ef 
Americas, New York 20, N. Y. 
PLUGS and RECEPTACLES, POWER 
Arrow-Hart & Hegeman Flectric Co., 108 
Hawthorne, Hartford, Conn. 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


PLUNGERS, DASHPOT. See Oarbon 
& Graphite 
PORCELAIN. See Ceramics 


POSTS, BINDING 
Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. 


POTENTIOMETERS. See Rheostate 


POTTING COMPOUNDS. See Ce- 
ment; Wax and Compounds. 


POTS and LADLES, MELTING 

General Electrie Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Sta-Warm Electric Co., Dept. 8, 565 N. 
Chestnut, Ravenna, Ohio. 

Vulean Electrie Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 
Callite Tungsten Corp., 547—S9th, Union 
City, N 


| i oe 
| Chrysler Corp., Amplex Div., Detroit 31, 


Mich. 


| Gibson Electric Oo, 8349 Frankstown Ave., 


Pittsburgh 21, Pa. 
sqgeee Bronze Co., 570 Mill, New Castle, 


Mallory Co., Inc., P. B., Indianapolis 
— See — General Mo- 
Moulded Metals Co., Inc., 82 Sunset Ave., 


Watertown, Conn. 
oa Molded Products, Inc., St. Marys, 


| Powdered Metal Prod. Corp., Franklin 
| Park, Tl. 
| Stackpole Carbon Co., St. Marys, Pa. 


| 


j 


(Iron Cores) 


POWDERS, METAL 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zine) 


POWER SUPPLY UNITS, RECTIFIER 
American Television & Radio Co., St. 
Paul 1, Minn. “ATR.” 
Electricoil Transformer Co., 421 Canal St., 
New York 138, N. Y. 
Federal Telephone and Radio Com. 
F-416, - Broad, New York 4 N. 
Mallory & Co., Inc., P. B., Indianapolis 
nd. 


PRE-FINISHED METALS. See Steel. 
Commercial Grades and Forms 


PRESSES, HYDRAULIC —e 
Denison Engineering Co., ublin 
Road, Columbus 16, Ohio. “HydrOlLics,” 

“Multipress,” ‘“Multi-Units. 
a Press Mfg. Co., 1004 Marion 
Mount Gilead, Ohio. 
a trie Engineering Corp., 879 Wood- 
ward Ave., Buffalo 17, N. ¥. 


PRINT MACHINES, Black, Blue, 
Brown, White 
Bruning Co., Inc., Charles, 4746-48 

Montrose Ave., Chicago 41, Th. 
Ozalid Div., General Aniline & Film 
Corp., Dept. 889, Johnson City, N. Y. 





PULLEYS, V-TYPE. See Drives, V- 
Belt. 

PUMPS 

Pesco Products Div., Borg-Warner Corp., 
Dept. 8-3, 11610 Euclid Ave., Cleveland 


6, Ohio, 
Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 


PUSH BUTTON STATIONS 

Allen-Bradley Co.,. 1316 8. Second, Mii- 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

General Electric Co., Section =e 5T, 
Apparatus Dept., Schenectady 5 Y 

Micro Switch Corp., Freeport ae 

National Acme Co., 170 E. 181st, Cleve 
land 8, Ohio. “‘Nameo.” 

Square D Co., 4041 N. Richards, Mi 
waukee 12, Wis. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Conn 

Minneapolis-Honeywell Regulator Co., 268? 
Fourth Ave., 8., Minneapolis 8, Minn 


REACTORS. See Transformers. 


RECEPTACLES. See Plugs and Re 
ceptacles; Sockets and Receptacles: 
Plugs, Jacks, etc. 


RECTIFIERS, DRY METALLIC 

Benwood-Linze Co., 1815 Locust, 8 
Louis 3, Mo. 

Cambridge Thermionic Corp., 453 Concoro 
Ave., Cambridge 38, Mass. (Copper 
Oxide) 

Electronic Rectifiers, Inc., 787 N. East 
St., Indianapolis 2, Ind. (Magnesium 
Copper Sulphide) ‘Lektran.’’ 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone and Radio Corp., te 
F-416, 67 Broad, New York 4, N. 
(Selenium) 

General Electric Co., Section A5S0-122, 
Appliance & Merchandise Dept., Bridge 
port 2, 1 os (Copper Oxide, Selenium) 


Mallory Co., Inc., P. RB. Indianapolis 6 
Ind. (Magnesium Copper Sulphide) 
Radio Receptor Co., Inc., Det 8-50, 25) 
W. 19th, New York 11,'N (Selenium) 

“Seletron.’’ 
Selenium Corp. of America, 2160 E. Im 
perial Highway, El Segundo, Calif 


Westinghouse Electric Corp., P. Bo> 
868, seu 80, Pa. (Copper ont 


RECTIFIERS, MERCURY ARC 
Federal Telephone and Radio Corp., Dep 
F-416, 67 Broad, New York 4, N. Y 
General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5. N. Y 
Radio Corporation of America, Commercia) 
srqiuecring. Section CR 71, Harrison 


Westinghouse Electric Gus.. P. 0. Bm 
868, Pittsburgh 80, 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. See alec 
Transformers, Variable-Voltage 

Burlington Instrument Co., 520 Fourth 
Burlington, Iowa. 

Federal Telephone and Radio Corp.. oe 
F-416, 67 Broad. New York 4, 7. 

General Electric Oy, Section Heée- 67 
Apparatus Dept., Schenectady 5, N. Y 

R-B-M Division, Essex Wire Corp., 
Logansport, Ind. 

Raytheon Mfg. Co,, Dept. 4750C, 100 
Willow, Waltham 64, Mass. 

Ward Leonard Electric Co., 84 Soutd 
Mount Vernon, N. Y. 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, ina 
(Mercury) ‘‘Adiake.’’ 

Advance Electric & amy Co., 1260 W 
2nd, Los Angeles, Calif. 

Allen-Bradley Co., 1816 8. Second, M1 
waukee 4, Wis. 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. Y. 

American Gas Accumulator Co., 14 
Newark Ave., Elizabeth, N. J. “‘A” 


American Relay & Controls, Inc., 4901 
Flournoy, Chicago 41, Ill, 
— ~ Co., 561 Broadway, New Ye- 
es ar Thermostatic Met 


& Hegeman Electric Ce., 
Hawthorne, Hartford, Conn. 

Automatic Electric Mfg. Co., 60 Ste: 
Mankato, Minn. 

Barber-Colman Co., Rockford, Ill. 
Clare & Co., C. P., 4719 W. Sunnys*- 
Ave., Chicago 80, Ill (Mercury 

Micro- adjustment) 

Cramer Co., EK. W., River St., Cent- 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 Firn 


, Ind. 
Durakool Inc., 1010 N. Main, Elkhart 
Ind. (Mercury) 
Eagle Signal Corp., Moline, Til. 
Thomas A. Edison, - Instrument Div., 
East Orange, N. J. 
Electric Aute-Lite ‘te, Toledo 1, Ohio 
Federal Telephone and Radio Cerp., Dept 
F-416, 67 Broad, New York 4, N. Y. 
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We are exceptionally well equipped te supply you 
with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types 
include rivets, screws, discs, rods, rings and special 
shapes and stampings. Practically any dimensions 
may be specified to suit special requirements. They 
are designed for attachment by riveting, staking, braz- 
ing, welding, etc. 


LIGHT ASSEMBLIES We are always glad to under- 
take light assemblies and sub-assemblies for the elec- 
trical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and 
instrumental parts to your specifications. Send for 
our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO _ CHICAGO 


Sets 





MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 
of Air-Gas-Oil-Brine 
Hot or Cold Water, etc. 

Send for Catalog 


MAGNATROL VALVE CORP. 


56 BEEKMAN STREET NEW YORK, N. Y. | - ge hy Unusual Conditions 
” Then — let us help 
you solve it! 


For small electric coils. reactors and paper tubes 


NEUTRELEC DAVIS MADE SOLENOIDS 


‘ x Vw When you have determined just what you want in solenoid 

ny |e I Hay I performance, wire or write Dean W. Davis & Co., and let 

y ve Davis engineers with 30 years of experience in solenoid 

i ied >] x engineering put two modern platns at your disposal to fill 
tT i Mi Mi ? iL | hoe | D i your requirements, (also specialists in Coils, Coil Assemblies 


f i. 
Neutral ioe Hich Dielectric and Transformers 


NEUPRELEC Gummed os is uniform in its ability 
to resist the flow of electricity. 1 Tae b free from weak DEAN W DAVIS & CO 
spots. pin holes or imperfections. Perfect for square, rec- 7 > 


tangular or round tubes. Write for complete information, Factories in Chicago and Kentland 
PAPER MANUFACTURERS CO., Phila. 23, Pa. 1006 FIRST ST.. KENTLAND, INDIANA 
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From Milliwatts 
To Kilowatts 






ELECTRICAI 
RECTIFIERS 
—S —_ = 












To simplify the solution of your 
AC-DC power requirements, 
Benwood-Linze offers you a 
quarter century of development 
and research experience in the 
; field of metallic rectifiers and 
their application. 








Tell us your problems. Consult 


us without obligation. 







Manufacturers of Selenium 
and Copper Sulphide recti- 
fiers, rectifier-transformer 
assemblies and AC-DC pow- 
er supplyJunits for every 
requirement, 


THE BENWOOD - LINZE CO. 


Division of the Sperry Corporation 


1815 Locust St. St. Louis 3, Mo. 
Long Distance Telephone CEntral 5830 
170 S/P 


KIRKLAND oe wise 


INDICATING LAMP 
LIGHTS THE MESSAGE 


SINGLE-HOLE 
PANEL MOUNTING 




























WITHIN THIS 
LENS AREA, TO SHOW 
BRILLIANTLY WHEN THE 
INDICATING LAMP IS 
LIGHTED, CAN BE PLACED: 


YOUR NAME 
AND ADDRESS 


TELEPHONE 
TRADE-MARK 
ADVERTISING 
etc. 






THE BULB IS SERVICED 
FROM THE FRONT OF 
THE PANEL WITHOUT 
THE USE OF A TOOL 















Actual size of lens 






The No. 170 S/P Unit is a superior electrical device for those who 
strive to offer the very best in their product, or to equip their own 
devices.. 

Designed for use with the S6 tungsten screw based lamp bulb for 
voltages up to 120. Underwriters’ Approved. Mounts in a single-hole 
1 34” diameter. Extends behind front of the panel 24%”. 6-32 terminal 
screws with cup washers. Finished in polished chrome. Overall 
diameter of lens-cap 2%”. Glass lens. 

The background can be in color, or in white to show in color when 
the bulb lights. Individual markings at a modest cost. Quantity 
markings at very low cost. 














Write. for Indicating Light Catalog and Type ML Unit Blue Print 
THE H. R. KIRKLAND co. MORRISTOWN, N. J. 
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General Electric Co., Section H669-51, 
Apparatus Dept., Schenectady 5, N. Y. 
Guardian Electric, 1627-B W. Walnut, 


Chicago 12, \. 

Haydon Co.,” A. W., Waterbury 32, Conn. 

Haydon Mfg Co., Inc., 2503 Elm, Torring- 
ton, Conn. 

Leach Keiay Co., 5915 Avalon Bivd., Les 
Angeles 3, Calif. (Electronic) 


Merevia = Uorp. 4215 Belmont Arte., 
Puillipe Control Corp., 612 N. Michigas 
ps G * , 
Ave., Chicago 11, Ill. 


Potter & Brumfield Sales Co., 551 W. 
Washington Blvd., Chicago 6, {1i. 
R-B-M Division, Corp., 
Logansport, Ind. 
Signal Engineering & Mfg. Co., 154 W. 
14th St., New York 11, N. Y. 
18th, 


Struthers-Dunn, Inc., | 150 | N. 
Philadelphia 7, Pa. (Mercury) 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 


Essex Wire 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical I 683 
Frelinghuysen Ave., Newark 4. 


Zenith Electric Co., 152 W. Walton, Chi 
cago, TIL 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Con- 
tactors; Switches. 


RESINS, INSULATING. See Varnishes, 
Compounds & Resins 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 15@ Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Sangean, N. JZ. 


“Chromax,”’ ‘‘Nichrom 
— Mfg. Co., Detroit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elemente & Unite. 


RESISTANCE LINE CORDS 
General Electric Co., Section A50-122, 
Appliance & Me Dept., Bridge- 


port 2, 
Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ill. ‘“‘Cordohm.”’ 


RESISTANCE WIRE. See Wire, Re- 
sistance. 


weeens, INSTRUMENT and 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. Y. 

Electrical Reactance ,Corp., Franklin- 
ville, N. ¥. ‘‘Hi-Q.” 


Hardwick, Hindle, Inc., Newark 5, N. J. 

Hartford Element Co., ‘Ine., 276 Windsor, 
Hartford 5, Conn. 

International Resistance Ce., 401 N. Broad, 
Philadelphia 8, Pa. 

—,- Co., Inc., P. B., Indianapolis 

Ohio Carbon Co., 12508 Berea Rd, 


Cleveland 11, QOhie. 
Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Til. “Brown Devil,’’ “Corrib,” 


““Dividohm,”’ ““Rite Ohm,’’ “‘Wirewatt.’’ 
Radio Corporation of America, Commercial 
spuapneeting, Section CR 71, Harrison, 


N. J. 
Resistors, Ine., 2247 Indiana Ave., Chi- 


cago 16, Ill. 

Sprague Electric Co., North Adams, Mass. 
“*Koolohm.”’ 

Stackpole Carbon Co., rys, Pa. 

Ward Leonard Electric « 34 South, 
Mount Vernon. N. Y. 

Weston Electrical Instrument Can, 582 
Frelinghuysen Ave., Newark N. J. 


RESISTORS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 
Consolidated Sewing Machine & Supply 
Co., 1115 Broadway, New York 10, N. Y. 
controlled) 


Apparatus put. Schenectady 5, N. 

International Resistance Co., 401 N. Broad, 
Philadelphia 9, Pa. 

—,> Co., Ine., P. BR., Indianapolis 

Ohmite Mrs. Co., 4804 Flournoy, Chicago 

Resistors, Inc., 2247 Indiana Ave., Chi- 
cago '» 

Sprague Electric Co., North Adams, Mass 
“Koolohm,” “* 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. Y. 

RHEOSTATS, INSTRUMENTS and 
RADIO 


Allen-Bradley Co., 1816 8. Second, Mil- 
waukee 4, Wis. 


Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat _ Co., Ine., 285 N. 6th, 
Brooklyn, N. Y. 

Fairchild Camera & ent Corp., 
Dept. F, - * Van Wyck Blvd, 
Jamaica 1, 


Hardwick, Hindle, 1 2 -§ 5, N. 2. 
International Hesstanee ‘Co., 401 N. Broad, 


ae § 

Mallory & "he P. B., Indianapolis 
6, In 

oe in Co., 4804 Flournoy, Chicago 

Ward Leonard Electrie Co.. 84 South, 
Mount Vernon, &. Y. 





RHEOSTATS, POWER — 

Allen-Bradley ‘Co., 1816 8. 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake a 
Comal Racine, Wis. (Foot & Knee 

General Electric Co., Section yusee-@1, 
Apparatus Dept., Schenectady 5, Z 
International Resi: Resistance Co., 401 N. Seok 
Philadelphie 8, Pa. 

Nationa: CLiectric Controller Co., 68U9 
Ravenswood Ave., Chicago, Ill. 

Comite Bs. Co., 4804 Flournoy, Chicago 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. Y. 

RINGS, COLLECTOR 

Wesche Electric Co., B. A., 1626-18 Vine, 
Cincinnati = ho “Welco. 

Wilson Co., A., 105 Chestout, Newars 
5, N. J. Fectins Metal) 


RINGS, RETAINER and SNAP 

Cuyahoga Spring Co, 10270 Berea Road. 
Cleveland 2, Ohio. ‘Snap Clip.’’ 

neon Leck Washer Co., Newark 5. 


Waldes Kohinoor, a. ¢- 10 Austel Place, 
Long Island City 1 . Y. ‘"Truare.’ 


RIVET SETTING nto 

Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings 
Ball and Roller. 


ROTARY CONVERTERS. See 
Motors and Generators. 


RUBBER and RUBBER PRODUCTS 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Bponge Rubber Prod. Ce., 267 Derby 
Place, Conn. 

United States Rubber Ce., 1230 Avenue 
of the Americas, New York 20, N. Y 


SAWS, COMMUTATOR. See Oom 
mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co.. 2817 & 
Fort, Detroit 16, Mich. 

oe Co., 24 E. Sist, New V~* 
eo N. YF. 


SCREW MACHINE PRODUCTS (fae 
also Fibre; Plastics) 

All-Metal Screw Products Co., Inc., Dem 
EL. 83 Greene, New York 13, N. Y. 

=o. Ine., 70 Baker, Provider-e 


RL 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. 

Moore, Inc., George W., 88 Beaver St, 


Walth 54, 

National “Acme Co., 170 EB. 18lst Cleve 
Peck 8 i Plainville, Conn. 
Boovill nine Co. wae Screw Prod 
ucts Div., Waterville 48, Conn. 

SCREWS. See Fasteners. 


SEALS and TERMINALS, HER- 
METIC. 
Stupakoff Ceramie Mfg. Co., Latrebe, Pa 


SEALING COMPOUNDS. See Oc 
ment; Waxes and Oompounds. 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 1267 Histoe 
Ave., Chicago 22, 
Gerlock Packing Co, Palmyra, N. Y 


; 184@ 8S. Kilbourp 
Ave., Chicago 23, 


SELECTOR SWITCHES. See Switches 


SELENIUM RECTIFIERS. See Recti 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. 
witches; Timers. 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. 
Electrical. 


See 


See Steel. 


SHUNTS, INSTRUMENT. See Instre- 
ments and A es. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solder, see Brazing Alloys, Silver) 
ages Co., Ine., 118 Astor, Newark 5. 


Brett Ooo 8., 288 Spring, New 
Fansteel Metallurgical Corp., North Chi- 


. Metals and Controls 
ttlebore, — 
nee ‘& Harman. 82 Fulton, New York 


Y. 
uahos & Co., Inc., P. B., Indianapolis 
6, Ind. 
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Any Type or Kind of 


Electrical Porcelain 


@ It intrigues you to see the many interesting porce- 
lain pieces being made by Colonial, one of America’s 
oldest and largest porcelain manufacturers. The glazed 
porcelain tubing below is being made for sliding con- 
tact resistors. Colonial also makes tubing of unglazed 
refractory porcelain for wire-wound resistors. Your 
inquiries on any type of electical porcelain are invited. 


" The Colonial Insulator Co. 
Coy 


907 Grant St., Akron 11, Ohio 
P ORCELAIN 


Chicago Office: 
MADE TO ORDER 










2753 W. North Ave 
Telephone HU-6809 
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FOR ELECTRIC HEATING APPLIANCES 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 

















KRUEGER & HUDEPOHL 


)} THIRD AND VINE STS. CINCINNATI 2, OHIO 


MARCH 1948 
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9 Full inches! That's a Lot! 


and it's all Chace Bimetal in the 
WESIX “BUILT-IN” THERMOSTAT 


NO. 13 
WESIX 
ELECTRIC 
HEATER CO. 


The Wesix Automatic Electric Heaters and the 
Wesix Wiredheat Heating Systems use this pow- 
erful thermostatic bimetal temperature control. 


_ Its two bimetal coils, a total of twelve inches in 
length, assure accurate control of temperature 








indefinitely. Pure silver contacts eliminate stick- 
ing. A high torque, quick-make-and-break prin- 


‘ciple prevents arcing and insures positive action 


without adjustment. High sensitivity, a result of 
correct bimetal element design and fabrication, 
controls “on and off” within a maximum of 3° F 
variation, a prerequisite to automatic heating. 


It is rated 30 amperes at 250 volts. 


The Wesix “Built-In” Thermostat is an example 


| of the diversity of designs which incorporate 


Chace Thermostatic Bimetal as the heat-respon- 
sive actuating element. 


WM CHE Led Eco 


79 /A RES 


sles a 


1608 BEARD AVE. + DETROIT 9, MICH 





OF PRESENT INSTALLATIONS 
ARE REPEAT ORDERS! 


Precision manufacturers who have “tried out” 


the Hamilton Varimatic, Super Sensitive, Variable 
Speed Drilling Machine have found it so efficient 
in the drilling of small, precision holes on fast 
production schedules that 80% of our present in- 
stallations represent repeat orders. 

Investigate its many exclusive features. Our 
Bulletin V-47 gives complete information. Write 
for it today! 


oe OP 


on COMPANY 


© HAMILTON * OHIO e Ue Se@ A 


WHEN YOUR CUSTOMER 


CLICKS THE SWITCH 
MOST) Toes 


eae eam ee ee 
about its life-line . . . the cord 
assembly that transmits the 
power for its operation? 

SWITCH to ROYAL cord assem- 
ie ee he a ee ea 
lh de ae 


QUALITY WIRE -+ TESTED PLUGS 


ROYAL ELECTRIC CO © INC © PAWTUCKET © RHODE ISLAND 
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Ney Co., The J. M., 
1, Conn. 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


172 Elm, Hartford 


SLEEVE BEARINGS. 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished. 


SLEEVING and TAPE, ASBESTOS 

insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co, Inme., 61 
Murray, New York 7, N. Y. 


SLIDE RULES, AT 
Keuffel & Esser Co., Hoboken » 


See Bearings 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Varnished. 


SLOTTERS, MICA. See Commutator 
Saws and Slotters. 


SOCKET SCREW KEYS and 
WRENCHES 

Holokrome Screw Corp., Hartford 10, Conn. 

Standard Pressed Steel Co., Box 6594, 
Jenkintown, Pa. ‘‘Hallowell.’’ 


SOCKET SCREWS. See Fasteners 
(Screws, Set & Cap). 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 

American Phenolic Corp., 1830 8. 54th, 
Cicero 50, Ill. 

Arrow-Hart & Hegeman Electric Co., 10% 
Hawthorne, Hartford, 

Drake Mfg. Co., 1713 W. Hubbard, Chi 
cago 22. Ill. (Pilot) 

General Electric Co., Section Y90-1222, 
Appliance & Merchandise Dept., Bridge- 


port 3, Conn. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 
**Levolier. 

Morse >. "Prank wT. ieee Soldiers Field 
Rd., Mas 


Mines ioclomeest Co., "4223 Clayton Ave., 
St. Louis 10, Mo. 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO. 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 

British Industries Corp., Dew. A, 8M 
Broadway, New York 7, N. 

Federated Metals Div., ion Smelting 
© Spates Co., Whiting, Ind. ‘‘Gar- 


r’ 

Kester Solder o 4209 Wrightwood Ave., 

—— 39, **Acid-Core,”’ ‘‘Rosin- 
jore.”’ 


SOLDERING COMPOUNDS 
(Fluxes, Feste, Liquid, Salts, ) 
ayehe Battery & Mfg. Co., North Eas 


Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. 

du Pont de Nemours, Inc., E. I., Rubber 
eaters Div. F-10, Wilmington 98, 


Federated Metals Div., American Smelting 
& Refining ~~ 120 Broadway, New 
York 5, N. 

Kester Solder -. 4209 Wrightwood Ave., 
Chicago 89, Tl. 


SOLDERING IRONS 

American Electrical Heater Co., Detroit 
2, Michigan. 

General Electric Co., Section pr 57, 
aan Dept., Schenectady 5 = 


Hexacon Electric md 177 W. Clay Ave., 
Roselle Park, N 

Ideal Industries, ne,, 1008 Park Ave., 
Sycamore, Grip” Grip 


s. 

Stanley Electric, New Britain, Conn. 

Vulean Electrie Co., Danvers 2%, Mass. 
**Mercury.”’ 


SOLDERLESS CONNECTORS. See 
Connectors, Wire & Cable 


SOLENOIDS 
& ">, See W., 1006 First, 


Inc., 588 Dean, 


Brooklyn N. 

Electric Auto-Lite Ce, Toledo 1, Ohio. 

General Electric Co., Section Pe, 
Apparatus Dept., Schenectady 5. N. Y. 

Guardian Electric, 1627D W. Walnut 81. 
Chicago 12, Ill. 

Jefferson Electric Co., Bellwood, Tl. 

National Acme Co., 170 UE. 18st, Cleve 
land 8, Ohie. ““Namco. 

Phillips Control Cu. 612 N. Michigan 
Ave., Chicago, Til. 

Struthers-Dunn, Inc., 150 WN. 18th. 
Philadelphia 7, Pa. 


SPEED INDICATORS. See 
Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Motore 
and Generators. 

degetee Bits. Co., 556 W. Monroe, Chicage 


SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 


SPOOLS, WIRE 
The Cleveland Welding Co., W. 
Berea Rd., Cleveland 7, Ohio. 


lly @ 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, ILL, 

American Steel & Wire Co., Clevelana 
Ohio, “USS.” 

Barnes Co., Wallace (Div. 
Spring Corp.), Bristol, 

Detroit 11, Mich, 

Cuyahoga Spring Co., 10270 Berea Rosa 
Cleveland 2, Ohio, 

Gibson Co., William D. (Div. Associateo 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Hubbard Spring Co., M. D., 525 Centra 
Ave., Pontiac 12, h. 

Hunter Pressed Steel Co., Lansdale, Pa 

Illinois Coil Spring Co., 2100 N. Majer 
Ave., Chicago 30, ILL 

Lewis Spring & Mfg. Co., 2646 Norts 
Ave., Chicago 47, IL 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Div. Assosiate 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 816° 
Fulton Road, Cleveland 9, Ohio. 

U. 8. Steel Wire Spring &. 7800 Finney 
Ave., Cleveland 5, 


Associateo 


STAINLESS STEEL. See Steel, 
Commercial) Forms and Grades 


STAMPINGS, METAL 
Accurate Spring Mfg. Co 
Chicago 24, Ill. 
Aluminum Goods Mfg. Co., 
Wisc. 
American Brass Co., Waterbury 88, Con. 
Barnes Co., Wallace (Div. Associatec 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, 6400 Miller Ave., 
Detroit 11, Mich, 
hase Brass & Copper Co., Inc., Water 
bury 91, Conn. 
Colgate Mfg. Co., Amityville, New York 
Electric Auto-Lite Co., Toledo 1, Ohiv 
William D. (Div. Asso 
1800 Clybourr 


, 3817 W. Lake, 


Manitowoc, 


Ohio. 
Hoagland ats. Co., Ine., 29 Winton 
Bridgeport 4 Conn. 
Hubbard Spring Co. D., 5235 Centra) 


Linden & Co., Inc., 70 Baker, Providenee 


RB. I. 
Lyon Metal Products any, Aurora, Il). 
Patton-MacGuyer Co., 17 Virginia Ave. 


Providence 5, BR. I. 
cults: Co., ‘a Associates 


— corns Wire Forms Co., 8161 
ie Rote 6 Cleveland 9%, 
, 18 Mill, Waterbury 91 


Conn. 

United-Carr Fastener Corp, Dept. B-3. 
Cambridge 42, Mass. 

WLS Stamping Co., 8202 KE. 80th, Cleve- 


land 4, Ohio. 
Wenco Mfg. Co., 1186 W. Hubbard, Chi 


Ti 
Sons, 8. B., 752 Mili 
tary Road, Denele” ‘ir, x. %, 
Worcester Pressed Steet Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel 
STAMPINGS, NON-METALLIC 
Beer Co., 'g., T-11 Montgomery, Hib 
side, N. 5 (Fibre) 
Rogers Corp., Manchester, Conn. 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Motor. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and 


Tubing (T) 
(Bee also Steel, Electrical; also Wire 


Bteel) 
American Nickeloid Co., Peru 8, Ill. 


(DS) (Nickeloid) (Preplated) 
+ ie (Div. Associated 


Spring Corp. ) Bristel, Conn. (8-CO) 
(Spring) 

Carnegie-Ilinois Steel Corp., 619 Gomertg 
Bidg., Pittsburgh 30, "Pas. Uss.’ 
**Vitrenamel” (B-AC) (8-ACDEN) 
(T-ACN) 


ELECTRICAL MANUFACTURING 





PROVIDE DELA YS RANGING 
FROM 1 TO 120 SECONDS 


Features: — Compensated for am- 

bient temperature changes from —40° 

to 110° F .. . Hermetically sealed; not 

affected by altitude, ‘moisture or other climate 

changes . . . Explosion-proof . Octal radio 

base . Compact, light, rugged, inexpensive 

Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet’ 


are complete—ready to 
mount and finish turn 


Amperite REGULATORS are the simplest, lightest, cheapest, 

and most compact method of obtaining current or voltage 

lation . . . For currents of .060 to 8.0 Amps. . . Hermeti ly 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


aT CO., 561 Broadway, New York 12,N.Y 


Saeed 


Manufacturers Pred ELAS) of Precision Built Commutators 
1759 W. MOUND ST BOX 1903 TA PHONE RA. 1116 


HOW TO MAKE MORE 
MONEY ON EXPORTS! 


See for yourself how and why we can 
save you money — make you more money 
—selling your products to the world! 


for you. Give us a chance to prove our claims. Simply sign 
and mail this coupon — now — before you forget! 


INTERNATIONAL DISTRIBUTING COMPANY 
1170 Broadway, New York 1, New York 
Cable Address: “REPRESENT NEWYORK” 


r=- as MAIL COUPON NOW! a= == a= 


Before you spend a penny to build export 
sales, write now for full information on 
International Distributing Company’s Plan. 


The forward-looking manufacturer now making plans to 
sell his products abroad has a profitable surprise in store 
for him when he discovers the International Distributing 
Company Plan. 

He gets spot cash on delivery in New York. He takes no 
credit risks. He saves money because he needs no Export 
Manager and Staff. He benefits in cash from the world-wide 
contacts and native experience of our salesmen in every 


corner of the globe. 


THE INTERNATIONAL PLAN IS FOOLPROOF! 


This amazing plan may well make the difference between 
red figures and profits for your company! International 
Distributing Company is no newcomer—our operations and 
experience cover twenty years. When you do business with 
International, you do so with an efficient, go-getting organi- 
zation, which can prove itself to you. 


CLIP THE COUPON NOW! 
Let us send you our export plan today. No obligation. Let 
us prove to you how and why we cai make more money 


International Distributing Company 
1170 Broadway 
New York 1, New York 


Please rush full information on your plan, “More Money From 
Exports”. 


NAME 
COMPANY 
STREET. 


CITY AND STATE 


Looe oe oe oi oie ie ee oe oe oe == 
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HUNTER 


rworo- poyest> 


IT’S FAST... 
absolutely accurate 
. . and simple 
to operate 


Quickly reproduces anything written, drawn, printed or 
photographed. Every copy is sharp and perfectly legible, 
even when made from pencil sketches or smudged tracings. 
Practically automatic, does not require lens, dark-room or 
complicated photographic techniques. Your office boy can 


1. The Hunter Photo-Copyist 


is made in various models—fioor and table 
types—to suit your particular needs. 


Hunter Reproduction Papers 

give a higher percentage of perfect prints 
because they are hecco-dyzed. This ex- 
clusive process uses a specially developed 
dye to sensitize the emulsion so as to 
register everything there is in the original. 
Concentric circles and parallel lines do not 
fill up . . . intersecting lines reproduce 
clearly . . . variations of cross-hatching 
show sharply. 


Permanent Negative 


Should your original papers or drawings 
become worn, torn or lost, you will always 
have this negative. It can be used over and 
over again for additional prints. 


Hunter Service 


Photocopying was pioneered and developed 
by Hunter specialists. Our field representa- 
tives are always ready to service the ma- 
chine should it ever require attention... 
always glad to give you expert advice on 
any photo-copying problem. 


/ Hunter Photo-copying pays for itself 
nee e —_ for free literature today. Meanwhile, 
os Hunter representative for a 
free omnis es only a few minutes. 


HUNTER PHOTO-COPYIST, 


119 Hunter Avenue 


INC. 


Syracuse, N. Y 








Follansbee Steel Corp., Pittsburgh 30, Pa 
(8-CO) (Clad) 
—a Sons Co., John A., Trenton 2, 


pies & Son, Inc., Joseph T., Chicago, 
Il. (ABCENST) 

Steel Tape Co. of America, Dept. D, 
500 Grand, Jersey City 2, N. J. (C) 
Superior Steel Corp., Carnegie, Pa., 
(ANB) (Spring) (Clad). ‘‘SuVeneer.” 

Thomas Steel Co., Warren, Ohio. 
“Thomasstrip’ (8-ACDO) 

Timken Roller Bearing Co., Canton 6, 
Ohio (B-A) (T-AC) 

Worcester Pressed Steel oe 611 Barber 
Ave., Worcester 6, **Presteel”’ 
(S-ACO) 


STEEL ALLOYS, FERROUS. See 
Ferro Alloys. 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Carnegie-Illinois Steel Corp., 619 Car- 
negie Bldg., Pittsburgh 30, Pa. ‘‘USS”’ 

Follansbee Steel Corp., Pittsburgh 30, Pa. 

Granite City Steel Co., Granite City, Ill. 

— & Son, Inc., Joseph T., Chicago, 


STRAIN RELIEFS. See Grips and 
Clamps Strain Relief. 


STRIPPERS, WIRE 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Pyramid Products Co., 2224 _ 5. State, 
Chicago 16, Ill. ‘‘Colonial.” 

ee a Co., 24 E. 2ist, — York 


> We me 
Wenco Mfg. Co., 1186 W. Hubbard, Chi- 
cago 22, Ill. “‘Simplex.’’ 
Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. ‘‘Speedcraft.”” 


ween and CLEANING COM- 
Oakite Products, Inc., 18-H Thames, New 
York 6, N. Y. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, ie, Pa. “AMP.” 

ag he S., 7-11 Montgomery, Hill- 
8 

—_— Electric Co., 8710 W. 12th, Erie, 


Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, 

Federal Telephone and Kadio Corp., Dept. 
F-416, 67 Broad, New York 4, N. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Keystone prea Co., 50 Franklin, 
New York 18, Y. 

United States a. ienes Corp., Dept. 
Summit, N. J. 

7. _ Industrial Bldg., Baltimore 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


Se AUTOMATIC and 

MANUA 
Float M saquld Level) 
Limit (Snap- Action) 
Magnetic 
Mercury 
ee (Diaphragm) 
Thermal 
Time 
Transfer 
Vacuum 
Canopy and Fixture 
Foot 


( 
Heater (Series Multiple) (M) 
Jack, Key and Lever 
Panel 
Push Button Snap 
(Toggle, Slide, Rotary) 
Remote Control ( 
Selector (Rotary Tap) 
Through-Cord Snap 
Centrifugal (xX) 
(See also Circuit Breakers; Push Button 
Stations; Controllers. Motor; Relays; 
Timers) 
Airmer International, Inc., 347 Madison 
Ave., New York 17, N. Y. (S) 
Allen-Bradley Co., 1316 8. Second, Mil- 
Waukee 4, Wis. ee 
Allied Control Co., Inc., Dept. 2 East 
End Ave., New York 21, N. Yr’ da} 
Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. (ACDHK 
MPRT) 
Automatie Electric Mfg. Ce., 60 State, 
aiaaiate, Minn. (G) 
Clare & Co., C. Pa W. Sunnyside 
Ave., Chicago 80, (N) 
Cramer Co., R. W., River St., Centerbrook, 
Conn “Gauter” (G 
Durakool, Inc., 1012 N. Main, Elkhart, 
Ind ‘(D) 
Thomas A. Edison, Inc., Instrument Div., 
West Orange, N. J. 
Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. (HOS) 
Products Co., 5@ Paris, 
J. (CFOPR) 
tw} ices and Radio on, 
vue , Sf Broad, New York 4 


ee) Inc., 51 Pleasant, Ashland, Mass. 
““‘Thermoswitch” (F) 


General Control Co., 7 — Field 
Rd., Boston 34, Mass. 

General Electric Co., ecnien H668-57, 
Apparatus Dept., Schenectady 5, N. ¥. 
““Switchette’’ (ACDEFG HK MOPRST) 

Guardian Electric, 1627-M W. Walnut 8&t., 
Chicago 12, Ul. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMP) 

Heinemann Electric Co., 99 Plum, Trenton, 


**Heco” (0) 
1008 Park Ave.. 


N. 

Ideal Industries, Ine., 
Sycamore, Ill. (L) 

McGill Mfg. Co., Inc., Electrical Div., 250 
No. Campbell, Valparaiso, Ind. ‘‘Levo- 
lier,”” ““‘Twi-Lite’’ (KP) 

Mallory & Cwu., Inc., P. K., Indianapolis 
6, Ind. (GNPS) 

Master Electrie Co., Dayton 1, Ohio (C) 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Ill. (ACDEF) 

Micro Switch Corp., Freeport, Uli. “‘Temp 
Cop’ (BFLS) 

Miller-Harris Instrument Co., 1434 W 
Atkinson Ave., Milwaukee 6, Wise. (G) 

Mines Equipment Co., 4223 Clayton Ave 
St. Louis 10, Mo. (waterproof) 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., 8., Minneapolis 8, Minn 
*‘Con-Tac-Tor” (BDEF) 

Morse Co., Frank W., 1300 Soldiers Field 
Rd.. Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 181st, Cleve 
land 8, Ohio. ‘‘Namee’’ (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Ill. (8) 

Powrex Switch Co., P. O. Box 206, Water 
town 72, Mass. (D). 

R-B-M Division, Essex Wire Corp., 
Dept. D-12, Logansport, Ind. 

Robertshaw Thermostat Co., Youngswood 
Pa. (FM) 

Slater Electric Mfg. Co., 56st and 37 
Ave., Woodside, N. Y. (P. Rotary) 

Spencer Thermostat Co., 111 
Attleboro, Mass. ‘‘Klixon’’ (EF) 
uare D Co., 4041 N. Richards, Milwav 
co 12, Wis. (ACEFLOPR) 

Carbon Co., St. Marys, Pa 
(P-Slide) 

Struthers-Dunn, Inc., 150 N. 18th. 
Philadelphia 7, Pa. 

Telechron, Inc., Dept. H, Ashland, Mass 


(G) 

Tuttle & Kift, Inc., 1823 N. Monitor Ave.. 
Chicago 39, Ill (M) 

Unimax Switch Corporation, 460 W. 84th. 
New York 1, N. Y. (B) 

United States eiinesinal Corp., Dept. 3. 
Summit, N. J. (8) 

Walsek Automatic Timer Corp., 420 
Lexington Ave., New York 17, N. Y. 


(G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (ACEFP) 
Westinghouse Electrie Corp., P. 0. 
866, Pittsburgh 30, r ,(AcraHor) 
Zenith Electrie Co., WwW. Walton 
Chicago, Tl (CGH) 


TACHOMETERS 

Bristol Company, 158 Bristol Ra., Water 
bury 91, Conn. 

Electric Auto-Lite oo Toledo 1. Ohio. 

Ideal Industries, , 1008 Park Ave. 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 105 
Ivanhoe Road, Cleveland 10, Ohio. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 
National Band & Tag Co., Dept. 8-#14 
Newport, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, i. 

Minnesota Mining & Mfg. Co., 900 Fav 
quier Ave., St. Paul 6, Minn. ‘‘Scotch’ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, ms 

Cees Electrical Insulation Ce., Dept 
C, 199 Washington, Boston 7, Mass 


TAPE, ELECTRICALLY CONDUC- 
TIVE. See Fabrics Electrically 
Conductive 


565 Ww 


INSULATING. See Fabrice 
Insulating; Sleeving and Tape. 
Asbestos; Tape, Friction and 
Splice; Tape & Sheeting. 


TAPE, 


TAPE, FRICTION and SPLICE 

General Electric Co., Section Y90-1222 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. 

Hazard Insulating Wire Works, Div. of 
Okonite Co., Wilkes Barre, Pa. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd, Chicago 6, Tl 

— so & Insulator Co., Irving 


I 

Mines Equipment Co., 4223 Clayton Ave 
St. Louis 10, 

Mitchell-Rand ‘Insulation Co., Inec., 5) 
Murray. New York 7, N. ¥ 

Okonite Co., Hazard Insulated Wire Works 
(Tape Div.), Passaic, N. J. 

Surprenant Electrical Insulation Co., Dest. 
C, 198 Washington, Boston 7, 

United States Rubber Co., 1230 aa 
of the Americas, New York 20, N. Y 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape. 


TAPE, MICA. See Mica. 


ELECTRICAL MANUFACTURING 





Dependable steel products and unequalled 
steel service facilities . . . available for your 
steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
great demand, all sizes are not always in 
stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 


Bars e Structurals e Plates « Sheets e 

Tubing e Allegheny Stainless e Alloy 

Steel e Inland Safety Floor Plate e 

Bolts « Rivets « Metal Working Tools 
& Machinery, etc. 


JosePu T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 


SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
with out obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 


CORD SETS 


Leading appliance manutacturers continue to 
specify IMCO cord sets, heater cords and wiring 
harnesses for three good reasons—top quality, 
prompt delivery, substantial economy. Write 

or telephone today for estimates on your job. 


New catalog B-47 available on 
request on company letterhead 


INTERSTATE MFG. mane y [E> 
138 SUSSEX PTT: °° NFWARK 4, N. J 
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WIRE STRIPPERS 
ae me 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 

finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


AU Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercratt Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—ere fully guaranteed for performance as well as mechanical constructies. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, iLL. 
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Blessed Event in Advance Family 


; Advance is pleased to introduce the newest and 
smallest member of its family - Tiny Mite. This 
0.35 cubic inch relay is, to the best of our knowl- 
edge, the world’s smallest relay. Contacts are SPDT 

and rated at .35 amps 60 VDC or 115 VAC (re- 

sistive load). Laminated phenolic keeps contacts 
above ground. The average power requirement is 
from .35 to .50 watts, but can be made less by care- 
ful adjustment. Coil resistances may be obtained in 
the 1 to 2000 ohm range for voltages from 1 to 50 
VDC. 










Write today for further details and 
catalog of complete line. 


assy, 


Hadvance LAC a 


ADVANCE ELECTRIC & RELAY CO. 
1260 West 2nd Street, Los Angeles 26, Calif. 
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with COPACO 


Electrical Insulating Nl 





























COTTRELL 100% — 4 Insulating Papers incorpo- 
tate maximum strength and flexibility with high 
dielectric and heat resistance. Cottrell electrical 
insulating papers, designed to meet your most ex- 
acting specifications, are available in various grades, 
including— 

COPACO—A 100% Rag, glaze roll finished paper, 
recommended for applications requiring highest de- 
gree of chemical purity combined with maximum 
physical strength. 

COPAREX-S—A low priced, 100% Rag, glaze roll 
finished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required. 

The diejectric strength of the above grades is guar- 
anteed to exceed 300 volts per mil. Available in 
thicknesses from .005” to .030”. Supplied in stand- 
ard 30” by 40” sheets or in continuous rolls 450’ 
to 2000’ in widths from 4” to 30”. 












SAMPLES 
ON REQUEST 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 


Factory: Rock City Falls, N. Y. 
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vast eee SHEETING, SYNTHETIC 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘Vartex” 

Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington, Boston 7, Mass. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. 2 


TEMPERATURE CONTROLS. See 
Switches; Thermostats. 


TERMINAL BLOCKS. See Strips, 
Terminal. 

TERMINALS. See Lugs and 
Terminals, 

TEST LEADS 

Keystone Electronics 60 Franklin, 


Co., 
New York 13, N. Y. 


TESTING INSTRUMENTS. See 
instruments. 


TESTING LABORATORIES 
Electrical Testing Laboratories, 2 East End 
Ave., New York 21, N. ¥. 


THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 
rown Instrument Co., 4466 W: Ave., 
Philadelphia 44, Pa, — ” 
General Electric Co., Section E668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
Hoskins Mfg. Co., Detroit 8, Mich. 
Lewis Engineering Co., Naugatuck, Conn. 
Bockbestos Products Corp., 842 Nicoll, 
New Haven 4, Conn. 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


THERMOMETERS 

Electrie Auto-Lite Co., Toledo 1, Ohio. 

United States Gauge Div., American Ma- 
chine & Metals, Inc., Sellersville, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, J. 
“*“Max-Min.” 


THERMOPLASTIC WIRE. 


See Wire 
and Cable, Insulated. 


THERMOSTATIC BIMETALS 
Baker SS. Inc., 118 Astor, Newark 


Brainin Co, C. 8., 288 § 
York 18, N. ¥ mination 


Gallite Tungsten Corp., 547—39th, Union 


City, N 

Chace Co, W. M., 1608 Beard Ave., 
Detroit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. ‘‘Trufiex.”’ 


Makepeace Co., D. E., Attleboro, Mass. 


Wilson Co., H. A., 105 Chestnut, New- 
srk 5, N. J. ‘“‘Wileo.”’ 
THERMOSTATS 


Barber-Colman Co., Roekford, IM. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Electric Co., Section E668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

General Thernfostat Corp., 2060 Bronx 8t., 
New York, N. Y¥. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1. Conn. 

Master Electric Co., Dayton 1, Ohio. 
Mechanica! Industries Production Co., 219 
Ash. Akron 8, Ohio. ‘Mighty Mite.’ 
Mercoid Corp., 4213 Belmont Ave., 

Chicago 41, Ill. ‘‘Sensatherm.”’ 
Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., 8., Minneapolis 8, Minn. 


mipeotew Thermostat Co., Youngwood, 

‘a 

Spencer Thermostat Co., 102 Forest, Attle- 
boro, Mass. ‘‘Klixon.”’ 


Thermo-O-Disc, Div., 89 W. Luther PlL., 
Mansfield, Ohio. 

Westinghouse Electrie Corp., P. 0. Bor 
868, Pittsburgh 80, Pa. 


TIME SWITCHES. 


TIMERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Cramer Co., R. W., River St., 
brook, Conn. 

Eagle Signal Corp., Moline, Il. 

General Electrie Co., Section E668-57, 
Apparatus Dept., Schenectedy 5, N. Y. 

Hanseo Mfg. Co., inc., Princeton 4, 
Ind. “‘S - 

Haydon Co., A. W.. Waterbury 32. Conn 

Haydon Mfg. Co., Inc., 2503 Elm, Torring- 
ton, Conn. 

Industrial Timer Corp., 
Newark 5, N. J 


See Switches 


Center- 


113 Edison P1., 


Mercoid Corp., 4218 Belmont Ave., Cb 
cago 41, Ill. . 
Potter & Brumfield Sales Co., 549 ¥ 


Washington Blvd., Chicago 6, Ill. 
Square D Co., 4041 N. Richards, Milwav 
Inc., 


kee 12, Wis. 
150 N. 180: 
Philadelphia 7, Pa. 


Struthers-Dunn, 

Telechron, Inc., Dept. H., Ashland, Mas: 

Walser Automatic Timer Corp., Graybe’ 
Building, New York 17, N. Y. 

Westinghouse Electric Corp.. P. 0. Be 
68, Pittsburgh 380, Pa. 





Zenith Electrie Co., 
Chicago, Ill. 


TOOLS, PORTABLE 

Loyd Scruggs Co., 10223 N. Sixth, @ 
Louis 1, Mo. 

Stanley Tools, New Britain, Conn, 


153 W. Waltoa 


TRACING CLOTH and PAPER 

Arkwright Finishing Co., Providence, B. 1 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser a pe N. 2 
*‘Albanene,” ‘“Phoenix.”’ 

Ozalid Div., General Aniline & Fils 
Corp., Dept. 889, Johnson City, N. we 
Post Co., Frederick, 8650 N. Avondale 

Ave., Chicago 18, IL 


TRANSFER SWITCHES. See Switches 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 

TRANSFORMERS, INSTRUMENT 


CURRENT 
aoe Electric Corp., 85 Water, Oubda 


> 4 
Chicago Transformer Corp., 8501 Addi- 


son, Chicago 18, Ill. 

Dano Electrie Co., 98 Main, Winsted. 
Conn. 

Federal Telephone and Radio Corp., ; 
F-416, 67 Broad, New York 4, N. Y. 

General Electric Co., Section 669-51, 
Apparatus Dept., Schenectady 5, N. ¥ 

Standard Transformer Co., Warren, Ohio. 

Weston Electrical Instrument Corp., 583 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 85 Water, Cubs 


N. Y. 

Chicago Teenie Corp., 8501 Addi- 
» Chi » i. 

— =e Co., 98 Main, Winsted 


Davis & Co., Dean W., 1006 First, Kent 
d, Ind. 
one Electric Mfg. Co., 2979 Frankl: 
Detroit 7, Mich. 
Electrical Assemblies, Grand Haven, Mich. 
Electricoil Transformer Co., 417-421 Canal, 
New York 13, N. Y. 


General Electric Co., Section H669-6: 
Apparstes ., Schenectady 5, N. ¥ 

Gramer Co., 2734 N. Pulaski Road, Cb) 
cago 39, Ill. ‘‘Gracoil.”’ 


efferson Electric Co., Bellwood, Il. 
B v. "Miller Transformer Co., Div. of 
Magnafiux Corp., Box 568, Trenton 4, 


N. J. 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 8, N. J. “N-W-L 

Peerless Electrical Products Div., Altec- 
Lansing Corp., 6920 McKinley Ave., Los 
Angeles 1, Calif. 

Radio Corporation of America, Commercial 
Engineering, Section CR 71, Harrison, 


N. J. 

Standard Electrical Products Co., 48) 
Linden Ave., Dayton 8, Ohie. Staco. 
Standard Transformer Co.. Warren, Oh 

Standard Transformer Corporation, 8580 
Elston Ave., Chicago 18, Ill. 

Wagner miosis | Cosy. 6454 Plymoutb 
Ave., St. Louis ° 

Westinghouse Electric Corp., P. O. Bes 
868, Pittsburgh 30, Pa. 

TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 85 Water, Cube 
N. ¥ 


Chicago Transformer Corp., 8501 Add 
son, Chicage 18, Ill. 
Dano Electric Co., 93 Main, Winsted 


Davis & Ore, Dean W., 1006 Firs 
entland, Ind. 

Elntricell Transformer Co., 417-421 Canal, 
New York 13, N. Y. 

Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. ¥ 

Gramer Co., 2734 N. Pulaski Road, Chi 
cago 39, Ill. “Gracoil.’’ 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 8, N. J. ““N-W-T 
Radio Corporation of America, Commercial 
Engineering, Section CR 71, Harrison, 

N. J. 

Sola Electric e. 2525 Clybourn Ave 
hicago 14, Til. 

Standard Electrical Products Co., 40) 
Linden Ave., Dayton 3, Ohio. ‘’Staco. 


TRANSFORMERS, VARIABLE VOLT- 
AGE 

nn Electrie Co., 35 Water, Cuba, N. ¥ 

Standard Electrical Products Co., 40) 
Linden Ave., Dayton 8, Ohio. “‘Staco. 


TRUCKS, HYDRAULIC LIFT (Hand) 
West Bend Equipment Corp., 283 Wate 
West Bend, Wis. 


TUBES, CATHODE RAY 

General Electric Co., Electronic 
Thompson Rd., Syracuse. N. V 

Radio Corporation of America, Commercial 
Engineering, Section CR 71, Harrison, 
N. J 


Der’ 


TUBES, ELECTRON (industrial) 

Federal Telephone and Radio Corp., Dev 
F-416, 67 Broad, New York 4, NY 

General Electric Co., Electronic Dept 
Thompson Rd., Syracuse, N. Y 
Raytheon Mfg. Co., Dept. 4750C, 19° 
Willow, Waltham 54, Mass. 

Radio Corporation of America, Harrison, 
N. J 

Westinghouse Electric Corp.. P O Bo 
968, Pittsburgh 30. Pa 


ELECTRICAL MANUFACTURING 





SELECT DIAMOND H 
CONTROLS-WIRING DEVICES 


@ Rotary Switches @ Toggle Switches 

Heater-Motor-Selector @ Convenience Outlets 
@ Thermostats @ Foot Switches 

Oven-Water Heater @ Pilot Lights 

In electrical controls and wiring devices such 
as these . . . whether standard or modified to fill 
your special requirements ... you get top per- 
formance, quality and appearance with Diamond 
H products. They’re ingenious and simple in de- 
sign, rugged in construction . . . and economical. 


OR COIL 


al 
j if ‘hd 


if | “ide . -- 
4 ae 
om Ct 


» he 


AT LEFT—A TYPIGA 
NOTHELFER BUILT 
TRANSFORMER 


3 Phase Plate R 
Prolonged vibration doesn’t loosen the Mazda 7, Va Transformer 24( 
C-7 bulb in this Diamond H receptacle—a spiral- 1y at 12% KVA. Desi 
wire screw-socket holds it securely in the sturdy 40° rise. 14% Ri 
plastic base. Mounts in 13/32” hole. Plastic lens 
mounts in ” hole, held by spring clip. Rated Benefit from our more than 
75 Watts, 125 Volts. UL Approved. a 
quarter century experience 


THE HART MANUFACTURING COMPANY in the manufacture and de- 


211 BARTHOLOMEW AVE., HARTFORD, CONN. sign of special transformers 
for electrical and electronic 


10V 
FOR MOST DEPENDABLE SERVICE aia irae 


i the wana aaa cadae A Nothelfer built transform- 


UP V aL aT ey) er is your assurance of de- 


QUALITY WASHERS pendable, trouble-free per- 


Make sure with verher provision weiien your engianer formance. Send us your 
ing. Half t of experience. Facilities for promp | e 

production, any quantity, ee lerge., Also = requirements today — Oe 
inals, d SMALL S , any design. ‘ithou e ° e 

Obligation advise us of your needs for prompt estimate engineers will give you 


ee prompt and efficient service. 
THE QUADRIGA MANUFACTURING CO. 
215 West Grand Avenue Chicago 10, Ill. Custom building at 
asoamialandiaailteiaid soem ee ae cost comparable 
ay ’ 4 to “Standard” prices 


Rene na we We OE RENE Ae TTP PRERTT ETS LP EDED PRESS LOSES BURT ee rT 


INDUSTRIAL TRANSFORM 
with internal wiring Co 
partment for BX or c 
cal ecaadai duit from % to 15 


SI erman 
ELECTRICAL FITTINGS 


A dependable source of supply for 


Electrical Terminals, Lugs, Fuse | 
Clips, etc. Write today for cata- 
log bulletins, or ask for quotation ‘ 








oo ND CMT MTL as 


11 ALBERMARLE AVE. TRENTON 3, N. J. 


H. B. SHERMAN MFG, CO. 
BATTLE CREEK, MICHIGAN 
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Magnetic contactors, re- 
mote control, and auto- 
matic time switches, re- 
set, interval, and process 
timers, program clocks. 
Control equipment for 
special jobs. 


WRITE FOR CATALOG 


ZENITH ELECTRICJCO. 
152 West Walton St. 
Chicago 10, Illinois 


For Impregnating 





Radio Coils, Transformer Coils, 
Ignition Coils, Wire - Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 

For Sealing 

Condensers, Batteri Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 

For Dipping 

Coils, Tramsformers, Condensers. 

For Potting 


COM 





Radio Transformers, Light Units, 
Leading Coils, Condensers. 


Scientifi com from resins, asphalts, pitches, oils 


pounded waxes, 
and mi for specific applications. Samples on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 








At 2 it THE GREATEST INNOVATION 
IN ELECTRICAL CONNECTIONS 


ILSCO NEUTRAL BARS 


70, 125 and 225 ampere 





Write today for NEATER @ MORE COMPACT 


details and 
papete, BETTER CONNECTIONS 
an. ECONOMICAL @ APPROVED 


ILSCO COPPER TUBE & PRODUCTS, INC. 
CINCINNATI, OHIO 















TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. 
Photoelectric Cells & Tubes. 


TUBING, ALUMINUM. See Aluminum 


TUBING, BRASS, BRONZE and 
COPPER. See Brass, Bronze and 
Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. See 
Laminated Metals. 


TUBING, MAGNESIUM. See Magne 
glum. 


TUBING, MICA. See Mica. 
TUBING, NICKEL and NICKEL 
ALLOY 


American Brass Co., Waterbury 88, Conn 
**Anaconda.”’ 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

{nternational Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. “‘Inco,”’ “Inconel,” 


Monel. 
TUBING, PAPER 
Paramount Paper Tube Corp., 613 
Lafayette, Fort Wayne 2, Ind. 
Precision Paper Tube Co., 2085 W 


Charleston, Chicago 47, Ill. 


TUBING, RUBBER 
United States Rubber Co., 12380 Avenue 
of Americas, New York 20, N. Y. 


TUBING, SILVER. See Silver and 
Silver Alloys. 


TUBING, STEEL. See Steel, 
mercial Grades and Forme. 


TUBING and SLEEVING, Extruded 
Plastic 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘Turbo.’’ 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden St., Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘‘Fibron.” 

Mitchell-Rand Insulation Co., 51 Murray, 
New York, 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 
**Natvar.”’ 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. 

Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington, Boston 7, Mass. 

Varfiex Corp., 305 N. Jay, Rome, N. Y 
“*Syntholvar.”’ 

Yardley Plastic Co., 
Columbus 15, Ohio. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre, 


OCom- 


138 Parsons Ave., 


treated with lacquer, varnish or 
synthetic resin. 
Bentley, Harris Mfg. Co., Dept. M-19, 


Conshohocken, Pa. 
Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘Turbo.” 


General CElectrie Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Irv-O-Slot.”’ 
Mitchell-Rand Insulation Co., Inc., 51 


eee York 7, N. Y¥. ‘‘Hygrade,’’ 

Trac. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“*‘Natvar.”’ 

Owens-Corning Fiberglas Corp., Dept. 866, 


Toledo 1, Ohio. ‘‘Fiberglas.”” 
Varfiex Corp., 305 N. Jay, Rome, N. Y. 
“*Vargilas.”’ 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Tuffernell.’’ 
TUNGSTEN 
(See also Contacts) 
Callite Tungsten Corp., 547—39th, Union 


ity, N. J. 

Fansteel Metallurgical Corp., North Chi- 
cago, Til. 

— & Co., Inc., P. R., Indianapolis 6, 
in 


UNDERCUTTERS, MICA. 
Undercutters 


VACUUM GAUGE TUBES. See Tubes, 
Electron (Industrial) 


VALVES, MOTORIZED or SOLENOID 
ACTUATED 

Automatic Switch Co., 391 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Crescent Valve Corp., 6078 State, Hunt- 
ington Pk., Calif. 


See Mica 


Denison inecr1: Co., 1199 Dublin 
Road, Columbus 16, Ohio. 
General Electric Co., Section H669-57, 


Apparatus Dept., Schenectady 5, N. Y. 
(Thrustor). 











Magnatrol Valve Corp., 56 Beekman, 
ew 


ork, N. Y. 

Mercoid Cos.» 4218 Belmont Ave., Chi- 
cago 41, IIL. 

Minneapolis-Honeywell Regulater Co., 
- Fourth Ave., 8., Minneapolis 8, 

inn. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Conn. 

Westinghouse Electric Corp., P. O. Boz 
968, Pittsburgh 30, Pa. 


vats VOLTAGE TRANSFORM- 


RS. See Transformers, Variable 
Voltage. 

VARNISHED FABRICS. See Fabrics 
Insulating. 

VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 
Bakelite Corp., Unit of Union Carbide & 
Dept. 48, 30 EB. 42nd, 
New York 17 


ns. ee 
Brand & Co., William, 276 Fourth Ave., 
0, N. Y. ‘Turbotuf.’’ 
., John C., 1060 Broad, Newark 
.”” “Electrie Lac 


« Corp., Midland, Mich. 

“*Silicone,’’ “‘Silastic.’’ 

du Pont de Nemours & Co., Inc., B. 1, 
—_ Dept., Room 1387, Arlington, 


Dures Plastics & Chemicals, Inec., 613 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Section RIMA-678, 
Resin and Insulation .Materials Div. 
Chemical Dept., Schenectady 5, N. Y. 

*‘Glyptal.”’ 
George Co., P. D., St. Louis, Mo. “Pedi- 


gree. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 


“*Mica.”’ 
Michell-Rand Insulation Co., 


Inc., 51 
Murray, New York 7, N. Y. 
Monsanto Chemical Co., Plastics Div 
Springfield 2. Mass ‘“Thalid “’ 
Sehenectady Varnish Co., Inc., 100 Con- 
gress, Schenectady, N. Y. 
VARNISHES, FINISHING. See Lac- 


quer Enamels and Varnishes 


VARNISHES, INSULATING. See Var 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VIBRATOR -CONVERTERS 
American Television & Radio Co., &. 


Paul 1, Minn. “ATR. 
Mallory & Co., Inc., P. R., Indianapolis 
4, 


Ind. 


VOLTAGE REGULATORS. See Regu- 
lators, Voltage; Transformers, Vari- 
able Voltage. 


VOLTMETERS. 


VOLUME CONTROLS, RADIO. See 
Resistors; Rheostats. 


VULCANIZERS, CABLE 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


WASHERS, BEARINGS. See Bearings 
& Bushings. 


See Instruments. 


WASHERS, INSULATING. See Spe- 
cific Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 

American Bitumuls Co., 200 Bush, Sap 
Francisco, Calif. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Ill. 
Federal Telephone and Radio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 
General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co., Ine., 51 

Murray, New York 7, N. Y¥ 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 

Power Plus Products Co., Detroit 7, Mich. 

Rogers Corp., Manchester, Conn. 


WELDING EQUIPMENT 
Crescent Valve Corp., 6073 State, Hunt- 


ington Pk., Calif. 
General Electric Co., Section H669-51, 


Apparatus Sect., Schenectady 5, N. Y. 
dre.) 


( 
Hamilton Tool Co., Ninth & Hanover, 
Hamilton, Ohio 
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Investigate the 


EDISON MODEL 501 
THERMAL RELAY 


The Edison Model 501 Thermal Relay solves many elec- 
trical circuit problems, such as timing, over- and under- 
voltage or current protection, cathode protection, motor 
starting, integration and “holdovers.”’ 


DELAY INTERVAL: 5 seconds AMBIENT RANGE COMPENSA- 
to 8 minutes, factory preset. TION: —60° C (—76° F) to 
CONTACT RATING: 6 amp. at +60° C (+140° F). 

250 volts AC or DC, normally. DIMENSIONS: 11 A diameter 
HEATER INPUT: 5 watts nom- x 31” height, seated. 

inal, continuous excitation, 

up to 115 volts AC or DC. WEIGHT: 0.08 Ib. 

CONTACTS: SPST, normally MOUNTING: Standard octal 
open or normally closed. or 4-prong tube base. 


Write for Publication No. 3007. 


& THOMAS A. EDISON, Incorporated 
le INSTRUMENT DIVISION 
276 Lakeside Avenue e West Orange, New Jersey 


ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 





\\ 4 


OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 





OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 


HEAT RESISTANT 


SILICONE 


RUBBERS e RESINS 


Fabricators of the 


Coated Fabrics 


SHEETS ¢ EXTRUSIONS 
MOLDED PARTS 


Data Sheets on Request 


The Connecticut Hard Rubber Co. 


412 East Street, New| Haven, Conn. 
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Shows How to 
Save Money on 


NAME PLATES 


Write now for your copy 


A A TE aS 


FUERTE ACLU RES POSER LEWES FY Bs Bey 


ee 


Over 4500 shapes and sizes of name plates 
for which we have dies in stock are shown 
in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department can 
make use of it write us now for a copy of 
“Designs for Name plates”. . . Ecoa quality 
is enduring. Your request for a quotation is 
solicited — you will receive a prompt reply. 


ETCHING COMPANY OF AMERICA 


1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT. E-3 


Metal Name Plates, etched or lithographed * Plastic Name 

Plates, Dials and Panels, lithographed or screened ® Etched 

Metal Scales, Clock Dials, Instrument Panels, Art Novelties, 

Advertising Specialties * Etched Metal Panels for elevators 
and archétectural uses. 


SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 
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APPROXIMATELY 100,000 SQ. FT. WITH 

EXCELLENT RAIL AND TRUCK LOADING 

FACILITIES. LOCATED IN PIQUA, OHIO, 
30 MILES NORTH OF DAYTON. 


; Connected mill type and brick buildings, with sprin- 
klers and modern lighting and adjoining ground; office 


building and 56,000 sq. ft. parking lot. 
sidings. 










Two railroad 






Strategically located in skilled labor area. 





lation approximately 25,000 with many nearby communi- 
ties. Suitable for small assemblies or precision products. 
















Address all inquiries to: 
Mr. JOSEPH A. GOLDE, 77 West Washington Street, Chicago 2, 





Illinois 























































DANO LEADS THE FIELD 








For Dependability, For Superior 
Performance, For Coil Perfection. 


ALL TYPES OF COILS 
MADE TO YOUR ORDER 
ALSO TRANSFORMERS TO 
YOUR DESIGN 

















THE DANO 


ELECTRIC CO. 
93 MAIN ST., WINSTED, CONN. 

































SPEEDCRAFT 


WIRE 
STRIPPERS 


Backed by over 20 years of 
continuous effort in build- 
ing and improving wire 
strippin machinery, 
SPEEDCRAFTS are out- 
standing for their precision 
performance, rugged con- 
struction and the speed 
and quality of their pro- 
duction. 
















Let a Speedcraft engineer 
advise you regarding your 
wire stripping operations. 


“oe 


Write tor complete intormation — sending wire samples — no obligation. 


WIRE STRIPPER CO.., 






1729 Eastham Ave. 
E. Cleveland, Ohio 








Town popu- | 


AREA CEILING 
BUILDING SQ. FT. CLEARANCE 
A 6,320 10’ & 9'6” Two story brick offices 
B 9,044 9’ Two story brick 
Cc 56,640 11’ & 9'6” Two story and Mezzanine, mill type | 
G 27,117 9’8” Two story and Mezzanine, mill type | 
Heat Treat 2,261 12’6” One story brick 
101,382 For sale or long term lease. 








Taylor-Winfield Corp., Ohio 
(Resistance) “ENB.” 

Westinghouse Elevtric Corp., P. O. Bez 
2025, Buffalo 5, N. Y. (Filexarc) 


WHEELS, FAN -_, BLOWER 
w. 





Warren, 


Janette Mtg. Co., Monroe. 
Chicago 6, Ill. 
Torrington Mig. Co., sais Torring- 


ton, Conn. “Airotor. 


WIRE FORMS 

Accurate Spring Mfg. Co., 8817 W. Lake, 
Chicago 24, Ill. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, 6400 Muler Ave., 
Detroit 11, Mich. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Gibson Co., William D. (Div. Associated 
Spring Corp), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Hubbard Spring Co., M. D., 535 Centra) 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Ce., Lansdale, Pa. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Raymond Mfg. Pe Div. Associated Spring 


., Corry, Pa. 
Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, Ohio. 
U. 8. Steel Wire Co., 7800 Finney Ave., 
Cleveland 5, Ohio 


WIRE INSULATING MACHINERY 
Namos Insulating Machinery Co., 5 Beck 
man, New York 7, N. Y. 


WIRE MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, ml. 

Chase Brass & Copper Co., 
bury 91, Conn. 

Electric Auto-Lite Co., Port Huron, Mich., 
“‘Formvar,”’ “‘Vega Chromorxide.’’ 

Essex Wire Corp., Fort Wayne 6, Ind 
**Extra-Test.”” 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y 
“*Formex.”’ 

Hudson Wire Co., Winsted Div., Win- 
sted, Conn. 

Rockbestos Products Corp., 844 Nicoll, 
New Haven 4, Conn. 

Roebling’s Sons Co., John A., Trenton 2, 


N. J. 
oe Corp., Dept. EM, Rome, 


Inc., Water- 


WIRE, NICKEL. See Nickel 


WIRE, RESISTANCE 


Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass 
Driver Co., Wilbur 3.., 150 Riverside 
Ave., Newark, J. 


Driver-Harris Co., Harrison, N. J. ‘‘Ad- 
vance,”” “‘Chromax,”’ ‘‘Manganin,” ‘“‘Ni- 
chrome.”’ 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. ‘‘Chromel,’’ *‘Copel.” 

Jelliff Mfg. Co, C. O., Dept. L-202, 
48 Pequot Road, Southport, Conn. 
**Kanthal,” 


WIRE, SILVER. 
Silver. 


See Silver; Nicke) 


WIRE STRIPPERS. 
Wire. 


WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, BARE. 
American Brass Co., Waterbury 88, Conn. 
“* Anaconda.”’ 

—= Steel & Wire Co., Cleveland, 

0. 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Bristol Brass Corp., Bristol, Conn. 


See Strippers, 








24 EAST 2lst STREET 








aa— 
RUMAC 


Self-Centering Hand Screwdrivers with the 
Self-Finding Screw Attachment. 
AVAILABLE IN 10 SIZES TO FIT ALL T¥PES OF SCREWS. 
SAMPLE SCREWDRIVERS AVAILABLE UPON REQUEST. 
SEND SAMPLE OF SCREW. 

TERRITORIES OPEN FOR EXCLUSIVE DISTRIBUTORS. 
MANUFACTURED BY— 


RUMAC MEG. CO. 





Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico.’’ 

Electric Auto-Lite Co., Port Huron, Mich. 

Flexo Wire Co., 70 W. First, Oswego, 
N. Y. (Flexible Braid) 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hudson Wire Co., Winsted Div., Winsted, 


Conn. 
a ad Sons Co., John A., Trentop 


— - Corp., Dept. EM, Rome, 
Scovill Mfg. Co., Waterbury 91, Conn. 


WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (xX) 


Accurate Insulated Wire Corp., 28 Fon, 
New Haven, Conn. (BT) ‘‘Acewire’’ 
American Electrical Heater C.., Detrois 

2, Mich. (B) 

American Steel & Wire Co., Cleveland, 
Ohio. **Amerbestos,”’ ** Amerciad,"’ 
“‘Ampyrol,”” “‘USS’’ (ABCT) 

Anaconda Wire & Cable Company, 2 
Broadway, New York 4, N. Y. 

Ansonia Electrical Div., Noma Electrie 
Corp., Ansonia, Conn. (BT) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘“Turbotherm” (T) 

Collyer Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. I. (ABCT) 

Cornish Wire Co., Inc., 
New York 7, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich 
(AB) 

Essex Wire Corp., Fort Wayne 6, Ind 
BT) 


( 

Federal Telephone and Radio ~~ ee 
F-416, 67 Broad, New York 4, 
“Intelin’’ (TX) 

General Electric Co., Section A50-133, 
Appliance and Merchandise Dept., 
Bridgeport 2, Conn. “‘Flamenol,” 
**Formerx,”’ “Glyptal,”’ **Versato}’ 
(ABCX) 

Lewis Engineering Co., Naugatuck, Conn 
(A) 

National Electric Prod. Corp., Pittsburgb 
30, Pa. (A) 

Okonite Co., Hazard Insulated Wire Works 
(Tape Div.), Passaic, N. J. 

Paranite Wire and Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. “Dread- 


naught” (BT) 

Phalo Plastics ya 25 Foster, Worces- 
ter 8, Mass. (TX 

Plastic Wire & Cable Corp., 405 E. Main, 
Jewett City, Conn. (TX) ‘‘Plasticon.’ 

Radix Wire Co., 2800 E. 55th, Cleveland, 
Ohio (A) 

Rockbestos Products Corp 844 Nicoll, 


New Haven 4, Conn. (AT) 
Roebling’s Sons Co., John A., Trenton 3, 


N. J. 
Rome Cable Corp., Dept. EM, Rome, 
(BT) 


=. & 
Royal Electric Co., Inc., Pawtucket, R. I. 
AB 


(AB) 
renant Electrical Insulation Co., 198 
Soyashington, Boston 8, Mass. (TX) 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
*‘Ru-Layter” (BT) 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 

ZINC 

Federated Metals Div. American Smelting 
s as Co., 120 Broadway, N. Y., 


New Jersey Zinc Co., 16@ Front, New 
York 7, N. Y. ‘‘Horsehead.”’ 


NEW YORK 10. N. Y. 
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Large or Small 


Ra RECTANGULAR 
PAPER TUBES 


With specialized experience 
and automatic equipment, 
PARAMOUNT produces a 
wide range of spiral wound 
paper tubes to meet every 
need. .from 4” to 30” long, 
from .592” to 19" inside 
perimeter, including many 
Vb) odd sizes of square and rec- 

tangular tubes. Used by lead- 

ing manufacturers. Hi-Dielec- 

tric, Hi-Strength. Kraft, Fish 


NA 
yer 1° 
a ! Paper, Red Rope, or any 
\/ combination, wound on auto- 
5 \ Viens matic machines. Tolerances 
\ he plus or minus .002”. Made to 
; your specifications or engi- 
—y: oe neered for YOU. 


PAPER 


Paramount russ corp. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 








OppoRTUNITIES 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 
iddress all keyed replies to the box number indicated, 


c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York 20, N. Y. 


Ths 





FOR SALE 


1—Seco Automatic Voltage Regulator, type SVR-4209. Mfd. 
by Superior Electric Co. Used very little. Cost $380.00. Asking 
price $190.00. 2—Laboratory Lectrodryers for 110 volt, AC or DC. 
Dries air or gas up to 100 cu. ft. per hour. Easily reactivated. 
Used very little. Cost $120.00 each. Asking price $60.00 each. 
1—Do All Optical Flat and Monochromatic Light. New $132.50, 


asking price $61.00. 100 ft. Catalogue D 7-10, 50 Amp. 250 | 


Volt, Trol-E-Duct, New $330.00, asking price $150.00. Senn 
Corporation, New Augusta, Indiana. 


SUBCONTRACTING 


Electrical manufacturing plant, latest high production machinery, 


wants production work on any small mechanical or electrical 


parts or complete units. Box No. M-119. 


800,000 FEET LEAD WIRE 


Surplus #20 Rockbestos ACA Spec. 52C Hook Up Wire. Service 
Voltage 1000. Fungus treated. Colors Available. Box No. M-120. 
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NEW 
Hysteresis 


SYNCHRONOUS MOTORS 

















1/25 H.P. 
1800 R.P.M. 
Reversible 


a Type B93KSK-1 


@ NO NOISE 

@ NO VIBRATION 

@ HUNT and “WOW” ELIMINATED 
@ INDEPENDENT of LOAD INERTIA 


Applications: 


Disc, wire and film recorders 
Sound cameras and projectors 
Facsimile equipment 
Television equipment 

Timing devices 
Stroboscopic work 
Teletype equipment 





This entirely new Synchronous Motor has outstanding 
advantages! The hysteresis design lowers noise and 
vibration level to a fraction of that normally present 
in conventional salient pole construction. 


Momentary voltage or load fluctuations have negligible 
effect. A most important advantage is its ability to 
synchronize independently of inertia present in the 
load. Unaffected by the inertia, the H.P. required 
need only be sufficient to drive the frictional com- 
ponent of the load. 


This motor is ideal for use in any high quality syn- 
chronous application and can be supplied in round 
frame, resilient mount and rigid base. 


1/50 H.P. and 1/100 H.P. ratings in a smaller frame 
size are available. Write for particulars. 


EASTERN AIR DEVICES, Inc. 


136 FLATBUSH AVENUE 
BROOKLYN ae. ft ie ae 





Continuous Duty 






































PRRPETETE FLEEEDOOREE CREED Fe Ps me rem 


Cm ee 





COMPLETELY 
COLD FORGED 


PATENTED METHOD OWNED CONTROLLED 
EXCLUSIVELY USED BY HOLO-KROME 







Unretouched photo — etched cutaway — Holo- 
Krome FIBRO FORGED Socket Head Cap Screw. 


HOLO-KROME 
fibro forged SOCKET SCREWS 





Continuous Fibres running from end to Yes, when you specify “Holo-Krome 
end! Uninterrupted, unbroken, un- FIBRO FORGED Screws’’, greater 
severed! A stronger Socket Screw. strength, uniform quality and accuracy 
This continuous fibrous structure is are assured plus the saving of weight, 
obtained by Completely Cold Forging space and assembly time in your pro- 






—a Holo-Krome patented method. duction. 


THE HOLO-KROME SCREW CORP. HARTFORD 10, CONN., U.S.A. 
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Acme Electric Corp. 

Acme Wire Co., The ; 

Adams & Westlake Co., The 

Advance Electric & Relay Co. 

Aircraft Marine Products, Inc. 

Air Express, Div. Railway Express, Inc. 
Akron Porcelain Co. 

Alliance Mfg. Co. 

Allied Control Co., Ine. 

Allmetal Screw Products Co., Inc. 
Aluminum Co. of America 157, 175, 
Ambroid, . Inc. 

American Brass Co., The 11, 
American Electrical Heater Co. 
American Felt Co. 

American Gas Accumulator Co. 
American Insulator Corp. 
American Lava Corp. 

American Nickeloid Co. 

American Phenolic Corp. 
American Screw Co. 

American Steel & Wire Co. 
American Television & Radio Co. 
Amperite Co. 

Anaconda Copper Mining Co. 
Anaconda Wire & Cable Co. 
Arkwright Finishing Co. 
Armstrong Cork Co. 
Arrow-Hart & Hegeman Electric Co., The 
Associated Spring Corp. 

Automatic Electric Mfg. Co. 

Automatic Switch Co. 


Baer Co., N. S. . 
Bakelite Corp. .... 


Baker & Company, Inc. 
Baldor Electric Co. 
Barber-Colman Co. 
Barnes Co., Wallace ... 
Becker Bros. Carbon Co. 
Belden Mfg. Co. 
Bentley-Harris Mfg. Co. . 
Benwood-Linze Co., The 
Biwax Corp. 

Bodine Electric Co. .. 
Boonton Molding Co. 
Brand & Co., William 
Bridgeport Brass Co. 
Bristol Brass Corp., The 
Bristol Co., The . 

Buffalo Bolt Co. 

Bunting Brass & Bronze Co., The 
Burke Electric Co. wide 
Burnley Battery & Mfg. Co. 


Callite Tungsten Corp. 

Cambridge Thermionic Corp. . 

Cam-Stat, Inc., Div. The Paul Henry Com- 
pany 

Central Screw ‘Co. . 

Cerro De Pasco Copper Corp. 

Chace Co., W. M. 

Chase Brass & Copper Co. 

Chicago Molded Products Corp. 

Chicago Transformer Div., Essex Wire 
Corp. 7 

Clare & Co., C. P. 

Clark Bros. Bolt Co. 

Clarostat Mfg. Co., Inc. 

Clifford Mfg. Co. 

Colgate Mfg. Corp. ... 

Colonial Insulator Co., The 

Columbia Steel Co. ‘ 

Connecticut Hard Rubber On The 

Continental-Diamond Fibre Co. 

Continental Screw Co. ... 

Corbin Screw Div. of American Hardware 
Corp. 

Cornish Wire Co., Inc. 
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Cottrell Paper Co., Inc. 
Crescent Tool & Die Co. 
Cuyahoga Spring Co. 


Dano Electric Co., The 

Davis & Co., Dean W. 

Dayton Rubber Mfg. Co., The 

Delco Products Div., General Motors Corp. 
Detroit Power Screwdriver Co. 

Dial Light Co. of America, Inc., The 
Dinion Coil Co., Ine. 

Dolph Co., John C. 

Dongan Electric Mfg. Co. 

Dow Corning Corp. 

Driver Co., Wilbur B. 

Driver-Harris Co. 

Duplan Corp., The 

Du Pont de Nemours & Co., E. I. 
Durakool, Inc. 

Durez Plastics & Chensiedie, Inc. 
Dykem Co., The 


Eastern Air Devices, Inc. 
Eastman Kodak Co. 

Eaton Mfg. Co., Foundry Div. 
Thomas A. Edison, Inc., Instrument Div. 
Elco Tool & Screw Corp. 
Electric Auto-Lite Co., The 
Electric Indicator Co. 

Electric Motor Corp. 

Electric Specialty Co. 
Electrical Mfg. Co., The 
Electricoil Transformer Co. 
Electronic Rectifiers, Inc. 
Elekraft Mfg. Co. : 
Emerson Electric Mfg. Co., The 
Etching Co. of America 


Fairbanks, Morse & Co. . 
Fairchild Camera & Instrument Co. 
Fansteel Metallurgical Corp. 
Federal Electric Products Co. 
Federal Telephone and Radio Corp. 


Federated Metals Div., American Smelting 
& Refining Co. . 


Frenchtown Porcelain Co. 


Gair Co., Robert 
Gear Specialties, Inc. 


General Electric Co. . 8, 9, 42, 
56, 69, 145, 199, 211, 221, 237, 251, 270, 


General Molded Products, Inc. 

General Plate Div., Metals and Controls 
Corp. Sande 

General Thermostat Corp. 

George Co., The P. D. 

Gibson Co., The William D. 

Gibson Electric Co. 

Goodrich Chemical Co., B. F. 

Gramer Co., The 

Guardian . Electric 


HPL Manufacturing Co. 
Hamilton Tool Co. 

Handy & Harmon 

Hardwick, Hindle, Inc. 

Harper Co., The H. M. 

Hart Mfg. Co., The 

Haydon Co., The A. W 

Haydon Mfg. Co., Inc. 

Herzog Miniature Lamp Works 
Hexacon Electric Co. 

Heyman Mfg. Co. 

Holliston Mills, Inc., The 
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Howell Electric Motors Co. 
Hubbard Spring Co., M. D 
Hudson Wire Co., Winsted Div. 


Hunter Photo-Copyist, Inc. 
Hussey & Co., C. G. . 


Ideal Industries, Inc. 208, 
Iisco Copper Tube & Products Co., Inc. 
Imperial Tracing Cloth 

Insulation Manufacturers Corp. 
International Distributing Co. 
International Nickel Co., Inc., The 
Interstate Mfg. Corp. res 

Irvington Varnish & Insulator Co. 


Jack & Heintz Precision Industries, Inc. 
Janette Mfg. Co. . 

Jelliff Mfg. Corp., The C. O. 

Johnson Bronze Co. 


Jones es Howard B., " Cineh Mfg. 
Corp. ; 


Kester Solder Co. 

Keuffel & Esser Co. 
Kingston-Conley Electric Co. 
H. R. Kirkland Co., The 
Klein & Sons, Mathias 
Koh-I-Noor Pencil Co., Inc. 
Kopp Glass, Inc. 

Krueger & Hudepohl 7 
Kuhn & Jacob Molding & Tool Co. 
Kurz-Kasch, Inc. 

Kux Machine Co. 


Lake Erie Engineering Corp. 18, 


Lamson & Sessions Co., The 54, 55, 
Landes & Gyr, Inc. 


Leach Relay Co. 

Lewis Engineering Co., The 
Linden & Co., Inc. 

Louthan Mfg. Co., The 


Macallen Co., The ... 

Magnafiux Corp. 

Magnatrol Valve Corp. 
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McGill Mfg. Co., Inc. 
Mercoid Corp., The 
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Milford Rivet & Machine Co., The 


Miller Transformer Co., B. F., Div. 
Magnafiux Corp. ae 


Mines Equipment Co. 
Minneapolis-Honeywell 
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Mitchell-Rand Insulation Co., Inc. 
Monsanto Chemical Co. eae 246, 
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Morse Distributing Corp. 

Morse Co., Frank W. 


Micro Switch a Div. of First National 
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National Carbon Co. 

National Lock Co. 
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New England Screw Co. 
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Oakite Products, Inc. 136 
Ohio Carbon Co., The 284 
Ohio Gear Co. 249 
Ohmite Mfg. Co. 21, 22 
O’Neil-Irwin Mfg. Co. ; ; . 280 
Packard Electric Div., General Motors 
Corp. ; 187 
Palnut Co., The ee 184 
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Paramount Paper Tube Co. 313 
Parker-Kalon Corp. : , 260 
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Progressive Mfg. Co., The .. 280 
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Radio Corp. of America eas 129 
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RAE Motor Corp. J 311 
Randall Graphite Bearings, Inc. 280 


Raymond Mfg. Co. Div. Associated Spring 
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Reed and Prince Mfg. Co. . 255 
Reliable Spring & Wire Forms Co., The 198 
Revere Copper & Brass, Inc. Back Cover 
Riester & Thesmacher Co., The 236 
Robbins & Myers, Inc. 193 
Rockbestos Products Corp. 141 
Rogan Bros. 226 
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Rome Cable Corp. 

Royal Electric Co., Inc. . 

Rumac Mfg. Co. ; She Saett.n : 
Russell Burdsall & Ward Bolt & Nut Co. 
Russell Electric Co. . . 
Ryerson & Son, Inc., Joseph T. 


Scintlila Magneto Div., Bendix Aviation 
Scovill Mfg. Co. aid puhaxe 
Schenectady Varnish Co., Inc. 
Scruggs Co., Loyd 

Shakeproof, Inc. 

Sherman Mfg. Co., H. B. 
Sherwin-Williams Co., The 
Signal Electric Mfg. Co. 

Signal Engineering & Mfg. Co. 
Simpson Electric Co. , 
Smith Mfg. Co., Inc., F. A. . 
Sola Electric Co. 4-8 
Southington Hardware Mfg. Co. 
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Spencer Thermostat Co. 
Stackpole Carbon Co. ; 
Standard Electrical Products Co. 
Standard Pressed Steel Co. 
Standard Transformer Corp. 
Stanley Electric Tools 

Star Electric Motor Co. 

Star Porcelain Co. 

Sta-Warm fflectric Co. 

Steel Co. of Canada, Ltd. 
Sterling Bolt Co. 

Steward Mfg. Co., D. M. 
Stronghold Screw Prod., Inc. 
Struthers-Dunn, Inc. 

Superior Steel Corp. 


Taylor Fibre Co. 

Taylor-Winfield Corp., The 

Telechron, Inc. 13 
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Thompson-Bremer & Co. 207 


Timken Roller Bearing Co., The 
Tinnerman Products, Inc. 
Titanium Alloy Mfg. Co. . 

Tobe Deutschmann Corp. 

Trico Fuse Mfg. Co. Seatac 
Triplett Electrical Instrument Co. . 


Union Carbide & Carbon Corp. 
Union Pacific Railroad ... 
United States Steel Corp. 
United States Steel Export Co. 
United States Rubber Co. 

U. S. Steel Wire Spring Co. 
Universal Clay Products Co., The 
Universal Winding Co. 


Valley Electric Corp. 
Varfiex Corp. 
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Vulcan Electric Co. 


WLS Stamping Co. 

Wagner Electric Co. 

Walker-Turner Co., Inc. 

War Assets Administration 

Ward Leonard Electric Co. . 
Wenco Mfg. Co. 

Wesche Co., The B. A. 

West Bend Equipment Corp. 

West Coast Electrical Mfg. Co. 
West Virginia Pulp & Paper Co. 
Western Felt Works . 
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Wheland Co., The 
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Winsted Div. Hudson Wire Co. 
Wire Stripper Co. 
Wolverine Bolt Co. 


Yardley Plastics Co. 


Zenith Electric Co. 


NEW DOO 


LOW CURRENT — 


HIGH IMPEDANCE 


MATCHED TO RECEIVING TUBES 


New series 6300 motors are now available for operation in the 
plate circuit of receiving tubes. Special winding has approximately 
7000 Ohms running impedance and draws only six milliamperes at 


45 Voits D.C. 


These A. W. Haydon motors open new fields in electronic and 
control applications. Speeds 1800 RPM down to 3 revolutions per 
hour. Available also in A. W. Haydon’s Interval and Repeat Cycle 
Timers, Time Delay Relays, Elapsed Time Indicators, etc. (Standard 
windings normally 41/2 to 32 volts, 65 MA.) 

Write Today for Catalog Sheet of 5300 Series Standard D.C. Tim- 
ing Motors and Special Bulletin on 6300 Series Low Current Motors 


described above. 


PREFERRED WHERE PERFORMANCE IS PARAMOUNT 


The "aia 
AA.WeIRIAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


Design ond Manviacture of Electrical Timing Devices 
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Gear reduction ratios range up to 432 to 1. a 
A 
fi 
? 


r Bite sa ty i Se eel eae f 
Master Gearmotors, available in millions on millions of combinations of i 
types and ratings, permit you to use a power drive on each job that's just 
right...a power drive that will add greatly to the compactness, appearance, 
and economy of each of your applications. 

Use Master Gearmotors to increase the saleability of your motor-driven 
products . . . improve the economy, safety, and productivity of your plant 


equipment. They're the horsesense way to use horsepower. 
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THE MASTER ELECTRIC COMPANY + DAYTON 1, OHIO 











} RE is a case history demonstrating the remark- 

able suitability of Revere Low-Brass, 80%, (Red- 
Brass, 80% ), for severe deep drawing operations. The 
first two draws are followed by an anneal at 1100° F. 
for 15 minutes. Then there is a reverse draw, in which 
the annealed shell is turned completely inside out. 
This gives additional depth to the shell and, at the 
same time, results in the pressure-pad flange required 
for all subsequent operations. Before the Revere 
Technical Advisory Service cooperated with Manning- 
Bowman Company to establish precise grain size 
control for the metal used, it was occasionally neces- 
sary to smooth the sidewall of the shell produced by 
the last draw by an additional spinning operation. 
Revere recommendations, not only with respect to 
the raw material as received by the customer, but in 





Graceful and efficient electric percolator, chro- 

mium finish throughout, one of the Courtier series 

made by Manning-Bowman Co., Meriden, Conn. 
7 


the various processing steps, have assisted toward a 
substantial reduction in the costs of shell production 
and likewise in the cost of polishing and buffing before 
plating.... The Revere Technical Advisory Service 
will gladly cooperate with you in selecting the proper 
Revere Metals for your fabrication processes and 
products. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich; New Bedford, Mass.; 
Rome, N. Y.— Sales Offices in Principal Cities, Distributors Everywhere. 













